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ERT Ref. No. 105-REB-112 environmental and engineering excellence 

24 December 1987 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

In the recent telephone conversation between you. Dr. Tsai, 
Dr. Trainor, and me, we discussed the concentration ranges which 
ERT routinely uses to calibrate the GC/MS instrumentation for the 
part per trillion PAH analyses. Specifically, Dr. Tsai felt that 
the ppt PAH calibration range should be extended to a lower 
range. ERT would like to present the following points. 

The ppt PAH method employs a concentration factor of 8,000 
(4 liters of sample reduced to a 0.5 mL extract). It is 
therefore, very important to relate the concentration of the 
GC/MS calibration standard to the samples' initial concentration. 
A table has been included showing the five point GC/MS 
calibration standard range (20 to 200 ng/mL) and the 
corresponding absolute sample concentration (2.5 to 25 ng/L or 
ppt) . 

As ERT developed the part per trillion PAH methodology, we 
looked very closely at the published EPA methods for guidance in 
conducting trace level organics analysis. The review of these 
methods suggested that for EPA method 625, the calibration 
standard should be near, but above the MDL, and that for the CLP 
semi-volatile, method, the calibrations should be done at 20 ug/L. 
With required detection limits of 10 ug/L, the ratio of the 
lowest calibration standard to the MDL is 2.0. In the CLP 
volatile method, the calibrations should be done at 20 ug/L. 
Many of the required detection limits are 5.0 ug/L; therefore, 
the ratio of the lowest calibration standard to the MDL is 4.0. 

The method detection limit for the 30 target compounds for 
this program vary from 0.42 to 4.3 ppt. The present lower 
calibration solution falls at a value slightly above the mean of 
the range of MDL's. The solution is at or below the MDL for 8 of 
the 30 compounds and within a ratio of 2X the MDL for an 
additional 9; all are within a factor of 4 except 1. For 
compounds in which the MDL is equal to or greater than a value of 
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2.5 ppt, the lowest calibration standard is at a concentration 
less than the corresponding MDL and would meet the criteria 
suggested by Dr. Tsai. Of the 30 compounds, 8 have MDL's above 
2.5 ppt and therefore meet the criteria. 

ERT feels that the EPA guidelines for calibration protocol 
of the above methods are being closely followed in the ppt PAH 
method. In an effort to address the concerns of Dr. Tsai, ERT's 
technical judgement, based upon our experiences with these 
analyses, is that the addition of a lower level calibration 
standard to the method might slightly increase the measurement 
accuracy for only those 9 compounds whose MDL fell below 1.0 
ng/L. Our experience indicates that far greater uncertainties 
are introduced by the inherent difficulties of the extraction of 
part per trillion contaminants from 4 liters of water. 

Should EPA conclude that a more stringent analytical 
calibration protocol is warranted than found in their published 
methodologies, ERT would propose that an additional standard at 
1.5 ng/L be run for those 9 compounds whose MDL falls below i.O 
ng/L. We believe this would give the added incremental assurance 
that the levels which are being reported for these compounds are 
accurate values. 

We trust that this answers the concerns of the EPA. Should 
you have any questions or comments, please feel free to contact 
me. 

Sincerely, 

Robert E. Bentley 
Quality Control Manager 
National Laboratory Services 

cc: A. Paradice 
T. Trainor 
M. Hoyt 



Calibration standard concentration comparisons to initial sample 
concentration at the part per trillion level. 

Initial Sample 
Concentration 

(ng/L) 

Concentration in 
Sample Extract 

(ng/mL) 

Correspond ing 
Standard Cone. 

(ng/mL) 

2.5 

5.0 

12.5 

20 

25 

20 

40 

100 

160 

200 

20 

40 

100 

160 

200 

A 4-liter sample is concentrated to a 0.5 mL extract for an 8000X 
concentration factor. 



Table 1. Comparison of method detection limit values for part 
per trillion PAH analysis for the Finnigan 5100 versus the 
Hewlett-Packard MSD. 

Carcinoaenic PAH's 

Parameter Finniaan HP 
MDL MDL 

Quinoline 1.90 2.60 
Benz(a)anthracene 4.40 4.30 
Chrysene 4.40 2.60 
Benzofluoranthenes 9.70 1.40 
Benzo(a)pyrene 3.40 2.90 
Indeno(1,2,3-cd)pyrene 4.40 0.67 
Dibenz(a,h)anthracene 3.40 0.42 
Benzo(g,h,i)perylene 5.30 0.67 

Other PAH'S 

Parameter Finniaan HP 
— . MDL MDL 

2,3-benzofuran 1.90 2.00 
2,3-dihydroindene 3.40 2.80 
Indene 2.90 1.90 
Naphthalene 47.00 2.00 
Benzo(b)thiophene 2.20 1.20 
Indole 1.90 0.92 
2-methylnaphthalene 5.00 1.60 
I-methylnaphthalene 3.10 1.30 
Biphenyl 17.00 1.30 
Acenaphthylene 1.70 1.00 
Acenaphthene 1.30 1.20 
Dibenzofuran 1.20 0.69 
Fluorene 0.88 0.64 
Dibenzothiophene 6.30 0.55 
Phenanthrene 3.10 3.70 
Anthracene 3.40 3.10 
Acridine 2.50 1.50 
Carbazole 2.60 1.80 
Fluoranthene 4.40 0.97 
Pyrene 4.10 0.74 
Benzo(e)pyrene 1.50 4.00 
perylene 1.60 1:20 
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Engineers 
Planners 
Economists 
Scientists 

November 13, 1987 

W63720.FR 

Mr. Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

Dear Mr. Scrivner: 

On October 14, 1987. the CH2M HILL Montgomery Laboratory 
received three samples with a request for analysis of selected 
organic parameters. 

The analytical results and the associated quality control data 
are enclosed. It should be noted that the surrogate recovery for 
the travel blank was less than 1$. Low sample volume prevented 
re-extraction. Surrogate recovery on all other samples was 
acceptable. No other difficulties were encountered during the 
analysis of these samples. 

If you should have any questions concerning the data, please call 

Sincerel 

lard Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Off ice 2567 Fairlone Drive. P.O. Box 230548. 
Montgomery. Alaixima 36116 

205.271.1444 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
o Finnigan Models 4U21, 5100, 4510 Gas 

Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC--3, and the 4200 
automatic Heated Sample Module. 

o Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

o Dohrman DX-20 Total Organic Halide System. 

o Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHUUOLOGY 
o Priority Pollutants: The water samples are 

analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

o Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

o Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

o Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

o Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 
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W Engineers 
Planners 
Economists 
Scientists 

Client: REILLY TARr MINNESOTA 

Ssaple Description: 10/13/87 13115 TRAVEL BLANK 

Matrix: NATER 

ANALYTICAL REPORT 
PAHf N and S Heterocyclics Laboratory No 1 

Date Received : 
Date Extracted: 
Date Analyzed \ 

09916001 
10/11/87 
10/16/87 
11/11/87 

Coapounds 1 ng/L 1 ng/L 1 
1 

2i3-Benzofuran 
1 1 
1 X 1 

1 

1 
BMDL 1 

2»3-Dihydro-lH-Indene 1 1.1 1 BMDL 1 
IH-Indene 1 1.0 1 BMDL 1 
Naphthalene 1 1.9 1 BMDL 1 
Benzo(b)thiophene 1 1.0 1 BMDL 1 
Quinoline 1 1.0 1 BMDL 1 
Isoguinoline i X i BMDL 1 
Indole 1 2.9 1 BMDL 1 
2-Methylnaphthalene 1 2.0 1 BMDL 1 
1-Methylnaphthalene 1 1.0 1 BMDL 1 
Biphenyl 1 1.0 1 BMDL i 
Acenaphthylene 1 1.0 1 BMDL 1 
Acenaphthene 1 1.3 1 BMDL 1 
Dibenzofuran 1 2.0 1 BMDL 1 
Fluorene 1 1.1 1 BMDL 1 
Dibenzothiophene 1 X 1 BMDL 1 
Phenanthrene 1 1.0 1 BMDL 1 
Anthracene 1 1.0 1 BMDL 1 
Acridine 1 1.8 1 BMDL 1 
Phenanthridine 1 1.1 1 BMDL i 
Carbazole 1 1.1 1 BMDL i 
Flooranthene 1 1.0 1 BMDL 1 
Pyrene 1 1.0 1 BMDL 1 
Benzo(a)anthracene 1 1.0 1 BMDL 1 
Chrysene/Triphenylene 1 1.0 1 BMDL 1 
Benzo(b & klfluoranthene 1 1.0 1 BMDL 1 
7)12-Diaethyl benzola)anthracene 1 X 1 BMDL 1 
Benzo(e)pyrene 1 1.0 1 BMDL i 
Benzo(a)pyrene 1 1.0 1 BMDL 1 
Perylene 1 1.0 1 BMDL 1 
3-Methyl cholanthrene 1 X 1 BMDL 1 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

IZ REC.I 
1 1 
1 XX 1 

1 
1 
1 

MDLl I Conc.21 
Coapounds 

Indeno(liZi3-cd)pyrene 
Dibenzo(arh)anthr3cene 
Benzo(9Fhfi)perylene 

OTHER COMPOUNDS: 

1 MDL - METHOD DETECTION LIMIT 
2 BMDL = BELOH METHOD DETECTION LIMIT 

MDLl 
ng/L 

1.7 1 BMDL 1 
1.1 1 BMDL 1 
1.0 1 BMDL 1 

Cone.2 
ng/L 

REVIEN 

RA 

Coaaents: x Detection Liait not deterained. 
IX Surrogate recovery less than IZ. 

CH2M HILL Montgomery Office 2567 Falrlone Drive, P.O. Box 230548, 
Montgomery, Alabama 36116 

205.271.1444 



J Engineers 
t Planners 

Economists 
Scientists 

ANALYTICAL REPORT 
PAHI N 3nd S Heterocyclics 

Client; REILLY TARi HINNESGTA 

Ssaple Description; 10/13/87 13;30 GAC EFFLUENT 

HBtrix; HATER 

Laboratory No ; 
Date Received ; 
Date Extracted; 
Date Analyzed ; 

09916002 
10/11/87 
10/16/87 
11/11/87 

Coapounds 1 ng/L i ng/L 1 

2f3-Benzofuran 
1 1 
1 I 1 

. 1 

1 
BMDL 1 

2i3-Dihydro-lH-Indene 1 1.1 1 30 1 
IH-Indene 1 1.0 1 1.8 1 
Naphthalene 1 1.9 1 2.3 1 
Benzo(b)thiophene 1 1.0 1 1.6 1 
Quinoline i 1.0 1 BMDL 1 
Isoguinoline 1 I 1 BMDL 1 
Indole 1 2.9 1 BMDL 1 
2-Methylnaphthalene 1 2.0 1 BMDL 1 
1-Methylnaphthalene 1 1.0 1 2.3 1 
Biphenyl 1 1.0 1 3.7 1 
Acenaphthylene 1 1.0 1 6.1 1 
Acenaphthene 1 1.3 1 16 i 
Dibenzofuran 1 2.0 1 5.5 1 
Fluorene 1 1.1 1 8.7 1 
Dibenzothiophene 1 1 1 0.9 1 
Phenanthrene 1 1.0 1 1.9 1 
Anthracene 1 1.0 1 1.1 1 
Acridine 1 1.8 1 BMDL 1 
Phenanthridine 1 1.1 1 BMDL 1 
Carbazole 1 1.1 1 BMDL 1 
Fluoranthene 1 1.0 1 2.3 1 
Pyrene 1 1.0 1 1.6 1 
Benzo(a)anthracene 1 1.0 1 BMDL 1 
Chrysene/Triphenylene 1 1.0 1 BMDL 1 
Benzo(b & klfluoranthene 1 1.0 1 BMDL 1 
7»12-Diaethyl benzo(a)anthracene 1 I 1 BMDL 1 
Benzo(e)pyrene 1 1.0 1 BMDL 1 
Benzo(a)pyrene 1 1.0 1 BMDL 1 
Perylene 1 1.0 1 BMDL 1 
3-Methyl cholanthrene 1 1 1 

1 |_ 
BMDL 1 

1 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

1 
11 REC.I 
1 1 
1 56 1 

I 

1 
1 
1 

HDLl I Cone.21 
Coapounds 

Indeno(l>2i3-cd)pyrene 
Dibenzo(a»h)anthracene 
Benzo(9rh>i)perylene 

OTHER COHPOUNDS; 

1 NDL - METHOD DETECTION LIMIT 
2 BMDL = BELOH METHOD DETECTION LIMIT 

MDLl 
ng/L 

1.7 
1.1 
1.0 

Cone.21 
ng/L 

BMDL 
BMDL 
BMDL 

REVIEH 

RA 

Coaaents; t Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Foirlane Drive. P.O. Box 230548. 
Montgomery. Alolxima 36116 

205.271.1444 



Engineers 
Planners 
Economists 
Scientists 

ANALYTICAL REPORT 
PAHJ N and S Heterocyclics 

Client: REILLY TARi HINNESOTA 

Sauple Description: 10/13/87 13130 GAC EFFLUENT 

Matrix: HATER 

Laboratory No '• 
Date Received \ 
Date Extracted: 
Date Analyzed \ 

09946003 
10/14/87 
10/16/87 
11/11/87 

Compounds 

2i3-Benzofuran 1 I 1 BMDL 
2j3-Dihydro-lH-Indene 1 1.4 1 35 
IH-Indene 1 1.0 1 3.7 
Naphthalene 1 1.9 1 4.5 
Benzolblthiophene 1 1.0 1 5.4 
Quinoline 1 1.0 1 BMDL 
Isoguinoline 1 I 1 BMDL 
Indole 1 2.9 1 BMDL 
2-Methylnaphthalene 1 2.0 1 BMDL 
l-Methylnaphthalene 1 1.0 1 2.6 
Biphenyl 1 1.0 1 4.1 
Acenaphthylene 1 1.0 1 7.3 
Acenaphthene 1 1.3 1 17 
Dibenzoturan 1 2.0 1 5.7 
Fluorene 1 1.4 1 9.7 
Dibenzothiophene 1 1 1 1.0 
Phenanthrene 1 1.0 1 5.6 
Anthracene 1 1.0 1 1.2 
Acridine 1 1.8 1 BMDL 
Phenanthridine 1 1.4 1 BMDL 
Carbazole 1 1.1 i BMDL 
Fluoranthene 1 1.0 1 2.4 
Pyrene 1 1.0 i 1.8 
Benzo(a)anthracene 1 1.0 1 BMDL 
Chrysene/T r iphenylene 1 1.0 1 BMDL 
Benzo(b S k)fluoranthene 1 1.0 1 BMDL 
7rl2-Dimethyl benzola)anthracene 1 I 1 BMDL 
Benzo(e)pyrene 1 1.0 1 BMDL 
Benzo(a)pyrene 1 1.0 1 BMDL 
Perylene 1 1.0 1 BMDL 
3-Methyl cholanthrene 1 I 1 

I " 1 ~ 
BMDL 

SURROGATE RECOVERIES II REC.I 
1 1 

1-Fluoronaphthalene 
1 1 

1 62 1 

HDLl I 
ng/L I 

1-
I 

ConctZI 
ng/L I Compounds 

•I — 

I Indeno(li2>3-cd)pyrene 
I Dibenzo(afh)anthracene 
I Benzo(gfh>i)perylene 
I 
I 
I OTHER COMPOUNDS: 
I 

I 1 
I 
I 1 
I 2 

- METHOD DETECTION LIMIT 
= BELOH METHOD DETECTION LIMIT 

MDLl 
ng/L 

IJ 
1.4 
1.0 

BMDL 
BMDL 
BMDL 

REVIEH 

RA 

Comments: I Detection Limit not determined. 

CH2M HILL Montgomery Office 2567 Falrlane Drive, P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 
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November 9, 1987 

Mr. Richard Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

Mr. John Craun 
Reilly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

Ms. Erin Moran 
United States Environmental Protection 

Agency, Region 5 
ATTN: Hazardous Waste Enforcement 

Branch 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Michael Vennewitz 
Minnesota Pollution Control Agency 
ATTN: Site Response Section 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

RE: Interim Analysis - GAC Plant 
St. Louis Park, Minnesota 

Dear Project Leaders: 

Enclosed is the laboratory report for analyses completed on water samples taken 
from the City's GAC plant in October, 1987 (set 2GACT-6). The results of the 
analyses indicate a consistent, though low level, presence of PAH's in the 
effluent. A comparison of the September and October results confirms the same 
PAH compounds are present. 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/cmr 
Enclosure 

5005 minnetonka boulevard • at. louis park, minnesota 55416-2290 • phone (612) 924-2500 
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A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD. CONCORD. MA 01742. (617) 369-8910 

ERT Ref. No. 105-REB-092 environmental and engineering excellence 
ERT Proj. No. E631-057 

6 November 1987 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set 2GAC-6) received from 
the GAG plant on 14 October 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to E. Moran, U.S. EPA; R. Clark, 
Minnesota Department of Health; and M. Vennewicz, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

Robert E. Bentley / 
Quality Control Manager 
National Laboratory/Services 

REB / 
/ 

cc: 
letter only 

A. Paradice 
R. Gen. 
P. Pelletier 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 6 November 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set 2GAC-6 (E631-057) 

Date Samples Received: 14 October 1987 

Number of Samples Received/Matrix: 4 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
6 November 1987 

DATA SUBMITTED BY: Robert E. Bentley 

Quality Control Manager/ 
Program Manager 

DATA AUDITED BY: Marti Spar1in 

Quality Control Coordinator 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET 2GAC-6 

ERT PROJECT NO. E631-057 
6 November 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 2GAC-6) received by the ERT Analytical 
Chemistry Laboratory on 14 October 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency; 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/L (ppt) . The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample; 

Surrogate 95% confidence limits 

Naphthalene-d8 14 - 108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 108%, within the 20% - 150% target range. A 
review of the surrogate recoveries indicated that all of the 
surrogate recoveries for the samples were within the 95% 
confidence limits as required in the Plan. 

Analytical results for sample concentration were corrected 
for batch method blank results according to procedures as stated 
on page 17 of the QAPP, QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACT--6 

2. ERT SAMPLE NUMBER: 48540 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 10/13/87 

5. DATE RECEIVED: 10/14/87 

6. DATE EXTRACTED: 10/15/87 

7. DATE ANALYZED: 10/20/87 

8. GC/MS FILE #: >2444 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2434 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 48542 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 48569 

13. CORRESPONDING SOLVENT BLANK : SAMPLE: ERT # 48570 

14. CORRESPONDING GC/MS CALIBRATION FIT,E #:>2435 

15. COMMENTS: NA = NOT AVAILABLE 



m-:/ 

ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACTD-6 

2. ERT SAMPLE NUMBER: 48541 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 10/13/87 

5. DATE RECEIVED: 10/14/87 

6. DATE EXTRACTED: 10/15/87 

7. DATE ANALYZED: 10/20/87 

8. GC/MS FILE #: >2445 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2434 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 48542 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 48569 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 48570 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2435 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACFB-6 

2. ERT SAMPLE NUMBER: 48539 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 10/13/87 

5. DATE RECEIVED: 10/14/87 

6. DATE EXTRACTED: 10/15/87 

7. DATE ANALYZED: 10/20/87 

8. GC/MS FILE #: >2443 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2434 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 48542 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 48569 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 48570 

14. CORRESPONDING GC/MS CALIBRATION FILE #:> 2435 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: -

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACMS-6 

48542 

NA 

10/13/87 

10/14/87 

10/15/87 

10/20/87 

>2441 

NA 

>2434 

ERT # 48542 

ERT # 48569 

ERT # 48570 

#:> 2435 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

Method Blank 

48569; MB870858 

NA 

10/13/87 

10/14/87 

10/15/87 

10/20/87 

>2440 

NA 

>2434 

ERT # 48542 

ERT # 48569 

ERT # 48570 

#:> 2435 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-6 ERT NO: 48542 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGE' 
LEVEL LEVEL 
(NG/L) (NG/L) 

NAPHTHALENE 100 81.1 81 >20% 
FLUORENE 20 25.8 129 >20% 
CHRYSENE 20 14.2 71 >10% 
BENZO(G,H,I)PERYLENE 20 24.5 122 >10% 
INDENE 20 15.2 76 >20% 
QUINOLINE 20 18.6 93 >20% 
BENZO(E)PYRENE 20 43.4 217* >10% 
2-METHYLNAPHTHALENE 20 14.1 71 >20% 

AVERAGE % RECOVERY 108 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

per the QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACT-6 ERT NO: 48540 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZ0(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
11.0 
<2.9 
ND 
ND 
ND 
ND 
ND 
ND 
4.6 
11.0 
5.0 
8.7 
ND 
12.0 
ND 
ND 
ND 
<4.4 
ND 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

52.0 
52.0 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACTD-6 ERT NO: 48541 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 26.0 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 8.1 
ACENAPHTHENE 18.0 
DIBENZOFURAN 7.6 
FLUORENE 12.0 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 14.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE <4.1 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 85.7 
TOTAL PAH'S 85.7 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-6 ERT NO: 48539 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2, 3-DIHYDROINDENE ND 
INDENE 3.2 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN <1.2 
FLUORENE 1.0 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 3.2 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 7.4 
TOTAL PAH'S 7.4 

ND - Concentration <95% Confidence Interval Of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACMS-6 ERT NO: 48542 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 19.0 
BENZO(A)ANTHRACENE ND 
CHRYSENE 14.0 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE 24.0 

TOTAL CARCINOGENIC PAH 57.0 

OTHER PAH'S 

2, 3-BENZOFURAN ND 
2, 3-DIHYDROINDENE 29.0 
INDENE 15.0 
NAPHTHALENE 81.0 
BENZO(B)THIOPHENE 6.0 
INDOLE ND 
2-METHYLNAPHTHALENE 14.0 
1-METHYLNAPHTHALENE <3.1 
BIPHENYL ND 
ACENAPHTHYLENE 8.2 
ACENAPHTHENE 19.0 
DIBENZOFURAN 7.7 
FLUORENE 36.0 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 15.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE <4.1 
BENZO(E)PYRENE 43.0 
PERYLENE ND 

TOTAL OTHER PAH 274.1 
TOTAL PAH'S 331.1 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 48569; 
MB870858 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2, 3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.2 
ND 
ND 
ND 
<3.: 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

1.2 
1.2 

ND = Concentration <95% Confidence Interval of MDL 



M' » 

ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-6 -ERT NO: 48540 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

2.6 
9.0 
8.4 

26 
90 
84 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 
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ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-6 ERT NO: 48541 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

5.3 
10.9 
8.7 

53 
109 
87 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



c. 

ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-6 ERT NO: 48539 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

3.2 
8.4 
9.0 

32 
84 
90 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-6 ERT NO: 48542 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

5.7 
13.2 
9.7 

57 
132 
97 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 
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ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; METHOD BLANK ERT NO: 48569; MB870858 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

1.7 
15.3 
9.4 

17 
153 
94 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 
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ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



V ERT ANALYTICAL LABORATORY 
^ ' • PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS - MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
DIBENZO (A,H) ANTHRACENE 3.40 2.20 
DIBENZO (G,H,I) PERYLENE 5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
1-METHYLNAPHTHALENE 3.10 2.00 
BIPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 13 October 1987 



CHAIN OF LoSTODY RECORD 
Client/Proiect Name 

CyTynr ST 
Project No. 

simpler: (Signature) 

Project Location 

ST l-ac/tr /*7/l/ ANALYSES 

Field Logbook No. 

Chain of Custody Tape No. 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of / / / / / / 
Sample / / / / / / REMARKS 

X <r/f <Z/^f7 /z?-/ 7-9^7 /-?/V zyfr^a? V Y / Z. a 

IC t3:Lo ^IKS^IO ^ y I L X 
2<pA9e.T/> /A'/3-TP n^S- HtS'-ll V Y / Z. X 

/a-/3-?? f3 3 Ji. ¥X/^ A r*fS£A X 
»• . • 

« 

»• . 

t9r- yi3/y/ t^c^TZy^Lx yi3/y/ t^c^TZy^Lx 

. 

Relinquished by: (Signature) Date Time Received by: (Signature) | 
1 
Date T me 

Relinquished by: (Signature) Date Time Received by: (Signature) 

\ 

Date Time 

Relinquished by: (Signature) 
« 

Date Time Received for Laboratory: (Signature) 

-1-

Date •' / / Time 

/^./r 
Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR 

fto i>4S^ 7~ 12> C'/Q 

ST I.CU/S- /^Ar cj/^TjCiO 

^oos-

ST ^-ao/s T7AJ 
^s-vc 

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 

ERT 
SAMPLE COLLECTOR 

fto i>4S^ 7~ 12> C'/Q 

ST I.CU/S- /^Ar cj/^TjCiO 

^oos-

ST ^-ao/s T7AJ 
^s-vc 

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-657-4290 N9 20312 

1974-3-84 



SAMPLE RECEIPT CHECK LIST 

Client: » $1-

COC Record #(s): ^o3\l 

Matrix Container ERT tt{s) 

1 U 
* 

b s 

1. Were samples|ihippe^r hand-delivered? 

Notes: S/37^/5'5'3^ 

2. Was COG record present upon receipt of samples? 

Notes: u?cA tc> ot-iA. 
— . G.<AC-V. "tz; 
3. Was COG tape present/unbroken on outer package? 

Notes: Zb'i 

4. Were samples received ambient or ̂ hilted^ 

Notes: 

6. Were any samples received broken/leaking (improperly sealed? 

Notes: 

B. Were samples properly preserved? 

Notes: 

7. Were GOG types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and GOG records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Ye 

(y*- cC 
I 
Yes 
0 

Yes 
• 

Yes 
• 

Yes 
• 

Yes 
0 

No , 
• I 

No 
• • 

Ji? 

No 
• .. 

No 
Q 

No 
• . 

Additional Comments: 

S+cT-ei Is''7 

Samples inspected and logged in by .Date 
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LABORATORY 

' i V '^ ••' i ^'' 

N
U

M
B

E
R

 O
F

 
C

O
N

T
A

IN
E

R
S

 

i 

i 
"." j T 

'*L. 

L 
;k 
\ 

REMARKS 
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SAMPLED BY AND TITLE 0fGNATURE) , . DATE/TIME 

'OAT 
RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY: (SIGNATURE) 

RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY LAB: (SIGNATURE) 
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SAMPLE SHIPPED VIA 
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Planners 
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October 26, 1987 

W63720.FR 

Mr, Allen Scrivner 
CH2M Hill, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE: Analytical Data for Laboratory No. 9729 

Dear Mr. Scrivner: 

On September 03t 1987, the CH2M HILL Montgomery Laboratory 
received two samples with a request for analysis of selected organic 
parameters. 

The analytical results and the associated quality control data 
are enclosed. No unusual difficulties were encountered during the 
analysis of these samples. 

If you should have any questions concerning the data, please call. 

Sincerely, 

rard Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Office 2567 Falrlane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
Finnigan Models 4021, 5100, 4510 Gas 
Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, and the 4200 
automatic Heated Sample Module. 

Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

Dohrman DX-20 Total Organic Halide System. 

Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHOUQLQGY 

Priority Pollutants: The water samples are 
analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



Engineers 
Planners 
Economists 
Scientists 

Client: REILLY TARJ M 

Sample Description: 9/2/87 i:07 EFFLUENT 

Hatrix: HATER 

ANALYTICAL REPORT 
PAH* N and S Heterocyclics Laboratory No : 09729001 

Date Received : 09/03/87 
Date Extracted: 09/10/87 
Date Analyzed : 09/21/87 

1 HDLl 1 Cone.2 1 MDLl 1 Cone.21 
1 Compounds 1 ng/L 1 

1 1 
ng/L Compounds ! ng/L 1 ng/L 1 

I 1 1 

1 2j3-Benzofur3n 
1 1 
1 X 1 S.2 Indeno(112 J 3-cd)pyrene 

1 1 i 
1 1.7 1 BMDL 1 

1 2»3-Dihydro-lH-Indene 1 1.^ 1 5.2 Dibenzo(a t h)anthr acene 1 1.1 1 BMDL i 
1 IH-Indene 1 1 1 2.2 Benzo(gjhii)perylene 1 1 1 BMDL 1 
1 Naphthalene 1 1.9 1 6.2 1 1 1 
1 Eienzo(b)thiophene 1 1 1 BMDL 1 1 1 
1 Quinoline 1 1 1 BMDL OTHER COMPOUNDS: 1 1 1 
1 Isot^uinoline 1 X 1 BMDL 1 1 1 
1 Indole 1 2.9 1 BMDL ! 1 1 
1 2-Hethylri3phthalene 1 2 1 3 1 ! 1 
! l-Hethylnaphthalene 1 1 1 tL ! ! I 
1 Biphenyl 1 1 1 BMDL 1 1 1 
1 Acenaphthylene 1 1 1 BMDL 1 ! 1 
1 Acenaphthene 1 1.3 1 3.2 1 1 1 
1 Dibenzofuran i 2 1 BMDL 1 1 1 
1 Floorene 1 l.'l 1 BMDL 1 1 1 
1 Dibenzothiophene 1 X 1 BMDL ! 1 1 
1 Phenanthrene 1 1 1 1.5 1 i ! 
1 Anthracene 1 1 1 BMDL 1 1 ! 
1 Acridine 1 1.8 1 BMDL 1 ! 1 
1 Phenanthridine 1 1.1 1 BMDL 1 1 1 
1 Carbazole 1 1.1 1 BMDL 1 1 1 
1 Fluoranthene 1 1 ! BMDL 1 1 1 
1 Pyrene 1 1 1 BMDL 1 1 1 
1 Benzo(a)anthracene 1 1 i BMDL 1 1 
1 Chrysene/Triphenylene 1 1 1 BMDL 1 1 1 
1 Benzo(b i k)fluoranthene 1 1 1 BMDL 1 1 ! 
t 7il2-Dimethyl benzo(a)anthracene 1 X 1 BMDL 1 1 1 
1 Benzo(e)pyrene 1 1 ! BMDL 1 1 1 
1 Benzo(a)pyrene i 1 1 BMDL 1 1 1 
1 Perylene 1 1 1 BMDL 1 ! i 
1 3-Hethyl cholanthrene i X 1 BMDL 1 1 1 

1 1 1 

1 SURROGATE RECOVERIES IZ REC.I 
{ 1 1 

1 1 1 
1 1 1 MDL - METHOD DETECTION LIMIT 1 1 

1 l-Fluoronaphthalene ! 57 1 
1 1 

2 BMDL = BELOH METHOD DETECTION LIMIT ! REVIEH 1 
1 ! 1 1 

1 1 
1 1 
1 1 

1 HK ! 
1 1 
1 1 

Comments: * Detection Limit not determined. 

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



I Engineers 
Planners 
Economists 
Scientists 

Client; REILLY TAR» 

ANALYTICAL REPORT 
PAH» N end S Heterocyclics Laborstory No I 

Date Received t 
Date Extracted; 
Date Analyzed ; 

09729002 
09/03/87 
09/10/87 
09/21/87 

Sample Description; 9/2/87 i;i3 EFFLUENT 

Matrix; NATER 

Compounds 
1 MDLl 
1 n3/L 
1 1 

Cone.21 
ng/L i 

1, 

Compounds 
1 MDLl 1 Cone.2! 
1 ng/L 1 ng/L 1 
1 I f 

2»3-Benzofur3n 
1 
1 K 

1 
5.7 1 Indeno(l»2f3-cd)pyrene 

•| I I 
1 1 1 
1 1.7 1 BMDL 1 

2>3-Dihydro-lH-Indene 1 l.T 5.2 1 Dibenzo(a»h)anthracene 1 1.1 1 BMDL 1 
IH-Indene 1 1 2 1 Benzo(gjhji)perylene 1 1 1 BMDL 1 
Naphthalene 1 1.9 6.1 1 i 1 1 
Benzo(b)thiophene 1 1 BMDL 1 1 1 1 
Quinoline 1 1 BMDL 1 OTHER COMPOUNDS; i 1 1 
Isoquinoline 1 « BMDL 1 1 1 i 
Indole 1 2.9 1 BMDL 1 1 1 1 
2-Hethylnaphthalene 1 2 1 2.2 1 1 1 I 
1-Methylnaphthalene 1 1 1 1.7 1 1 1 1 
Biphenyl 1 1 1 BMDL 1 1 i 1 
Acenaphthylene 1 1 1 BMDL 1 1 1 1 
Acenaphthene 1 1.3 1 BMDL 1 1 i 1 
Dibenzofuran 1 2 1 BMDL 1 1 1 1 
Fluorene 1 l.T 1 BMDL 1 I 1 1 
Dibenzothiophene 1 * 1 BMDL 1 i 1 1 
Phenanthrene 1 1 i 1.1 1 1 i 1 
Anthracene ! 1 1 BMDL 1 1 1 1 
Acridine 1 1.8 1 BMDL 1 i 1 1 
Phenanthridine 1 l.T 1 BMDL I 1 1 1 
Carbazole 1 1.1 1 BMDL 1 1 1 1 
Fluoranthene 1 1 1 BMDL 1 1 1 1 
Pyrene 1 1 1 BMDL 1 1 1 1 
Ben2o(a)anthracene 1 1 1 BMDL 1 1 1 1 
Chrysene/Triphenylene i 1 1 BMDL 1 1 1 1 
6enzo(b & Dfluoranthene 1 1 1 BMDL 1 1 1 1 
7 J 12-Diiiiethy 1 benzo (a) anthr acene 1 * 1 BMDL 1 1 1 1 
Benzo(e)pyrene 1 1 1 BMDL 1 1 1 1 
Benzo(3)pyrene 1 1 1 BMDL 1 i 1 1 
Perylene 1 1 1 BMDL 1 1 1 1 
3-Hethyl cholanthrene 1 * 1 

» 1 

BMDL 1 
I 

1 1 1 
1 I 1 

SURROGATE RECOVERIES 
1 1 

IX REC.I 1 
1 1 { 
1 1 1 

1 1 1 1 MDL - METHOD DETECTION LIMIT 
l-Fluoronaphthalene 1 55 1 

1 1 
1 
1 

2 BMDL = BELOW METHOD DETECTION LIMIT 1 REVIEW 1 
1 1 

1 1 
1 i 
1 1 

1 

i 
1 
1 

1 HK 1 

Comments; s Detection Limit not determined. 

CH2M HILL Montgomery Office 2567 Falrlane Drive, P.O. Box 230548. 
Monlgomery. Alabama 36116 

205.271.1444 



I Engineers 
Planners 
Economists 
Scientists 

October 15, 1987 

W63720.FR 

Mr. Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

Dear Mr. Scrivner: 

This is to acknowledge that we received three samples on October 14, 
1987, which have been assigned our laboratory number 9946. Your 
samples arrived in good order, however, if you need to call 
regarding your samples, please reference the laboratory number. A 
copy of the chain of custody is attached which provides further 
detail of the samples description. 

For prompt assistance please direct any inquiries to the following 
individuals: 

Project Status Organic Analyses - Ward Dickens 
Project Status Inorganic Analyses - Craig Vinson 
Sample Supplies - Lisa Hardiman 

Thank you for allowing CH2M HILL to provide you with analytical 
services. 

/isa^^Hardiman 
Sample Custodian 

ACK/001 

CH2M HILL Montgomery Office 2567 Falhane Drive. P.O. Box 230548. 205.271.1444 
Monfgomery. Alabama 36116 
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ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water seunples (set 2GAC-5) received by the ERT Analytical 
Chemistry Laboratory on 16 September 1987. The samples were to 
be analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These iinic[ue sample ledsels were affixed to respective 
sample containers and subsecpiently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency: 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/L (ppt). The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 - 108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recove^ for the target compounds for the method 
spike sample was 60%, within the 20% - 150% target range. A 
review of the surrogate recoveries indicated that all of the 
surrogate recoveries for the scunples were within the 95% 
confidence limits as required in the Plan. 

Analytical results for sample concentration were corrected 
for batch method blank results according to procedures as stated 
on page 17 of the QAPP, QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACT-5 

47692 

NA 

09/15/87 

09/16/87 

09/22/87 

09/24/87 

>2258 

NA 

>2251 

ERT # 47695 

ERT # 47999 

ERT # 48000 

#:>2252 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACTD-5 

47693 

NA 

09/15/87 

09/16/87 

09/22/87 

09/24/87 

>2259 

NA 

>2251 

ERT # 47695 

ERT # 47999 

ERT # 48000 

#:>2252 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACF-5 

47694 

NA 

09/15/87 

09/16/87 

09/22/87 

09/24/87 

>2260/61 

NA 

>2251 

ERT # 47695 

ERT # 47999 

ERT # 48000 

#:>2252 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACFB-5 

47691 

NA 

09/15/87 

09/16/87 

09/22/87 

09/24/87 

>2257 

NA 

>2251 

ERT # 47695 

ERT # 47999 

ERT # 48000 

#:> 2252 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACMS-5 

47695 

NA 

09/15/87 

09/16/87 

09/22/87 

09/24/87 

>2256 

NA 

>2251 

ERT # 47695 

ERT # 47999 

ERT # 48000 

#:> 2252 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: Method Blank 

2. ERT SAMPLE NUMBER: 47999; MB870800 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 09/15/87 

5. DATE RECEIVED: 09/16/87 

6. DATE EXTRACTED: 09/22/87 

7. DATE ANALYZED: 09/24/87 

8. GC/MS FILE #: >2253 

9. GC/MS TAPE #: NA 

•
 

o
 
H
 CORRESPONDING DFTPP FILE #: >2251 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 47695 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 47999 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 48000 

14. CORRESPONDING GC/MS CALIBRATION FILE #:> 2252 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT l^ALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-5 ERT NO: 47695 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGEG 
LEVEL LEVEL 
(NG/L) (NG/L) 

NAPHTHALENE 114 73.3 64 >20% 
FLUORENE 26.9 19.9 74 >20% 
CHRYSENE 21.4 2.3 11 >10% 
BENZO(G,H,I)PERYLENE 19.4 TR <10* >10% " 
INDENE 20.0 16.1 81 >20% 
QUINOLINE 22.5 20.1 89 >20% 
BENZO(E)PYRENE 16.7 4.3 26 >10% 
2-METHYLNAPHTHALENE 28.9 21.6 75 >20% 

AVERAGE % RECOVERY 60 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

per the QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-5 ERT NO: 47692 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 9.6 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 2.4 
ACENAPHTHENE 4.7 
DIBENZOFURAN 2.4 
FLUORENE 3.7 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 7.2 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 30.0 
TOTAL PAH'S 30.0 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: [D: 2GACTD-5 ERlJ NO: 47693 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ (A, H) 7UITHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 2.2 
ACENAPHTHENE 4.3 
DIBENZOFURAN 2.3 
FLUORENE 3.4 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 7.1 
ANTHRACENE <3.4 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE <1.5 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 19.3 
TOTAL PAH'S 19.3 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACF-5 ERT NO: 47694 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
<4.4 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
1200 
48.6 
ND 
360 
ND 
5.2 
100 
390 
520 
1000 
730 
1000 
150 
1200 
ND 
28 
29 
220 
170 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

7151 
7151 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACFB-5 ERT NO: 47691 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN <1.2 
FLUORENE <0.88 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 6.1 
ANTHRACENE <3.4 
ACRIDINE ND 
CARBAZOLE <2.6 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 6.1 
TOTAL PAH'S 6.1 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: CD: 2GACMS-5 ERT NO: 47695 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 20 
BENZO(A)ANTHRACENE ND 
CHRYSENE 2.3 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH 22.3 

OTHER PAH 'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 10 
INDENE 16 
NAPHTHALENE 73 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 21 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 2.2 
ACENAPHTHENE 4.8 
DIBENZOFURAN 2.7 
FLUORENE 24 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 9.4 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE 4.3 
PERYLENE ND 

TOTAL OTHER PAH 167.4 
TOTAL PAH'S 189.7 

ND = Concentration <95% Confidence Inteirval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO! 47999; 
MB870800 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 5.2 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 5.2 
TOTAL PAH'S 5.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST, LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-5 ERT NO: 47692 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

8.6 
13.7 
7.1 

69 
114 
72 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-5 ERT NO: 47693 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

8.2 
13.6 
5.6 

66 
113 
56 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACF-5 ERT NO: 47694 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

5.5 
14.0 
5.7 

44 
117 
58 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-5 ERT NO: 47691 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

6.9 
14.9 
11.6 

55 
124 
117 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-5 ERT NO: 47695 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

8.6 
14.2 
4.2 

69 
118 
42 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 47999; MB870800 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

9.3 
17.9 
9.9 

74 
149 
100 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO (A) PYRENE 
INDENO (1,2,3-CD) PYRENE 
DIBENZO (A,H) ANTHRACENE 
DIBENZO (G,H,I) PERYLENE 

PARAMETERS OTHER PAH'S 

2,3-BENZOFURAN 1.90 
2,3-DIHYDROINDENE 3.40 
INDENE 2.90 
NAPHTHALENE 47.00 
BENZO (B) THIOPHENE 2.20 
INDOLE 1.90 
2-METHYLNAPHTHALENE 5.00 
1-METHYLNAPHTHALENE 3.10 
BIPHENYL 17.00 
ACENAPHTHYLENE 1.70 
ACENAPHTHENE 1.30 
DIBENZOFURAN 1.20 
FLOURENE 0.88 
DIBENZOTHIOPHENE 6.30 
PHENANTHRENE 3.10 
ANTHRACENE 3.40 
ACRIDINE 2.50 
CARBAZOLE 2.60 
FLUORANTHENE 4.40 
PYRENE 4.10 
BENZO (E) PYRENE 1.50 
PERYLENE 1.6C 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 15 September 1987 



CHAIN OF CUSTODY RECORc 
Client/Project Name 

<?/ TV e>^ ST /'i^ 
UJj9r4g/f 
£>^7~ 

Project Location 

Project No. 

Sampler: {Signature) 

J?, 

Sample No./ 
Identification Date Time 

Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample 

Jjqrj^cT-S- *-/S-F7 12m. 
yX/A A 
yxu, 

gi^^<rr/)-s- r-/^-S7 /?/g> 77t^?3 iiXAj 

9 '/s--Sy 13/C ^1761Y_ yjUJL /?/9a£^ 
^<S^/IC/ys--5 9-/T'^7 OLZSL jXlL /f/T/angr 

yxic MTT/M 

Received by: (Signature) Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date 

Date 

Time 

lyyp 
Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by; (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) 

Received f^ Lei^ratoryf^SignatureJ 

T 

Date Time 

/o:Od 
Time 

(SAMPLE COLLECTOR ̂  

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

j^NALYTICAL LABORATORY> 
S£>/e/r£-

S-r /.otPfj-
s&os-
Tr /fjaA/r N9 9928 

1974-3-84 



SAMPLE RECEIPT CHECK LIST 

Client: * 

COO Record His): 

Matrix Container ERT #(s) 

AfSO// Yx/d.AMl^ y-yc?/- 97iis 
' 

1. Weresample^hipped^rhand-delivered? 

Notes: ^7dm7 
2. Was COC record present upon receipt of samples? 

Notes: 

*3. Was COC tape present/unbroken on outer package? 

Notes: ;iP3?-7^ 

4. Were samples received ambient ^r^illed^ 

Notes: 

6. Were any samples received broken/leaking (improperly sealed? 

Notes: 

6. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yg/' No 
• I 

No 
• • 

Yes No 
• 

Yes^ No 

Yes No 
• 

Yes No 
• 

cr.. 

Yes_^ No 
D . 

Additional Comments; 

' ^-7 

Samples inspected and logged in by. 

2013/2-86 

7^ 
. Date: 



••A ERT. 
M 

A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MA 01742, (617) 369-8910 

ERT Ref. No. 105-REB-070 
ERT Proj. No. E631-051 

environmental and engineering excellence 

September 15, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set 2GAC-2) received from 
the GAG plant on 20 August 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to E. Moran, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

Robert E. Bentley 
Quality Control Ma 
National Laborato 

REB 

cc: 
letter only 

A. Paradice 
R. Gen. 
P. Pelletier 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

ger 
Services 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET 2GAC-2 

ERT PROJECT NO. E631-051 
15 SEPTEMBER 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Mirmetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
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33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 2GAC-2) received by the ERT Analytical 
Chemistry Laboratory on 20 August 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT - Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency; 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/1 (ppt). The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 -108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 49%, within the 20% - 150% target range. It 
should be noted that the sample was inadvertently spiked with ca. 
lOx the normal level. 

A review of the surrogate recoveries indicated that all of 
the surrogate recoveries for the samples were within the lower 
95% confidence limit as required in the Plan. 

Analytical results for sample concentration were corrected 
for batch method blank results according to procedures as stated 
on page 17 of the QAPP, QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACT-2 

46459 

NA 

08/19/87 

08/20/87 

08/26/87 

09/02/87 

>2189 

NA 

>2182 

ERT # 46462 

ERT # 47320 

ERT # 47321 

#:>2184 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACTD-2 

46451 

NA 

08/19/87 

08/20/87 

08/26/87 

09/02/87 

>2191 

NA 

>2182 

ERT # 46462 

ERT # 47320 

ERT # 47321 

#:>2184 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACTD-2A 

46460 

NA 

08/19/87 

08/20/87 

08/26/87 

09/02/87 

>2190 

NA 

>2182 

ERT # 46462 

ERT # 47320 

ERT # 47321 

#:>2184 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACFB-2 

46458 

NA 

08/19/87 

08/20/87 

08/26/87 

09/02/87 

>2188 

NA 

>2182 

ERT # 46462 

ERT # 47320 

ERT # 47321 

#:> 2184 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACMS-2 

46462 

NA 

08/19/87 

08/20/87 

08/26/87 

09/02/87 

>2187 

NA 

>2182 

ERT # 46462 

ERT # 47320 

ERT # 47321 

#:> 2184 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: Method Blank 

2. ERT SAMPLE NUMBER: 47320; MB870687 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 08/19/87 

5. DATE RECEIVED: 08/20/87 

6. DATE EXTRACTED: 08/26/87 

7. DATE ANALYZED: 09/02/87 

8. GC/MS FILE #: >2186 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2182 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 46462 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 47320 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 47321 

14. CORRESPONDING GC/MS CALIBRATION FILE #:> 2184 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-2 ERT NO: 46462 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 1143 
FLUORENE 269 
CHRYSENE 214 
BENZO(G,H,I)PERYLENE 194 
INDENE 200 
QUINOLINE 225 
BENZO(E)PYRENE 167 
2-METHYLNAPHTHALENE 289 

597 
206 
37.7 
10.4 
102 
262 
17.1 
175 

52 
76 
18 
5.4* 
51 
116 
10 
61 

>20% 
>20% 
>10% 
>10% 
>20% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 49 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-2 ERT NO; 46459 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1.2 
1.2 
ND 
5.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.2 
6.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-2 ERT NO: 46461 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.3 
1.6 
ND 
8.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

10.9 
10.9 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-2A ERT NO: 46460 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE <1.3 
DIBENZOFURAN 1.4 
FLUORENE 1.8 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 8.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 11.2 
TOTAL PAH'S 11.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACFB-2 ERT NO; 46458 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

5.7 
5.7 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-2 ERT NO: 46462 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RE 
(NG/L) 

QUINOLINE 262 
BENZO(A)ANTHRACENE ND 
CHRYSENE 12.1 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE 2.9 

TOTAL CARCINOGENIC PAH 277 

OTHER PAH•S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE <3.4 
INDENE 102 
NAPHTHALENE 597 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 175 
1-METHYLNAPHTHALENE 6.5 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN 2.0 
FLUORENE 206 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 9.8 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE 3.5 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE 17.1 
PERYLENE ND 

TOTAL OTHER PAH 1119 
TOTAL PAH'S 1396 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 47320; 
MB870687 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 4.6 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZ O(E)PYRENE ND 
PERYLENE . ND 

TOTAL OTHER PAH 4.6 
TOTAL PAH'S 4.6 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-2 ERT NO: 46459 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

5.4 
11.7 
2.4 

43 
98 
24 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-2 ERT NO: 46461 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

RECOVERY 95% 
CONF. 
LIMITS 
( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

9.1 
19.4 
4.4 

73 
161 
45 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-2A ERT NO: 46460 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

RECOVERY 9 5 % 
CONF. 
LIMITS 
( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

9.4 
18.7 
2.7 

75 
156 
27 

14-108 
41-162 

10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-2 ERT NO: 46458 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

RECOVERY 9 5 % 
CONF. 
LIMITS 
( % ) 

NAPHTHALENE-DS 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

6.9 
14.8 
7.2 

55 
123 
73 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-2 ERT NO: 46462 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONE. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

6.7 
16.4 
2.0 

54 
137 
20 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 47320; MB870687 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

RECOVERY 9 5 % 
CONF. 
LIMITS 
( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

8.0 
19.3 
9.4 

64 
161 
95 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 19 August 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name 

^/7y S"/ /?<" 
Project No. ' 

Sampler: (Signature) 

Sample No./ 
Identification Date Time 

Project Location 

S"/ /^Ay. 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

A t2/C ffX/A y9j'7/9^^ 

2zi£Aillyi2, /JZ2- VY/i. 

£V£z£2 /7-aA 9X/L, X 
^-/9-8 7 /3A7 VX/i, 

3. r-/?-rp l?3i' HOV 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date 
^'/Y-Sp 

Date 

Time 

/yAg7 

Received by: (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) 

Sample Disposal Method: 
J^vnr— 

Disposed of by: (Signature) 

Date 

Wn-
Time 

>ate Time 

SAMPLE COLLECTOR 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

rr- i^aurr ^ 

J"S-ft/^ 

EST 
N9 10413 

1974-3-84 



p» ^ ERT 

Client:. 

SAMPLE RECEIPT CHECK LIST 

COC Record iy(s): 

Matrix Container ERT «|s| 

v6:z. 

1. Were samplet^^fiippe^or hand-delivered? 

Notes: V7o7577Z9/ 

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: P' /Z,cfc3/ 2 C?OC, 

4. Were samples received ambient or^hTUed^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

6. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yes No , 
• I 

Yes ̂  No 

Yes 
• 

No 
[3^ 

Yes No 
• 

Yes 
• 

Yes 
• 

No 

No^ 

Yes . No 
0^ • . 

Additional Comments: 

7 

Samples inspected and logged in by. 

2013/3-86 

"7 
.Pate: 



ERX 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD, MA 01742, (617) 369-6910 

ERT Ref. No. 105-REB-068 
ERT Proj. No. E631-048 

environmental and engineering excellence 

September 10, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube; 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set GAC-9) received from 
the GAG plant on 4 August 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sinc^r^ly, 

4: 
Robert E. Bentley / 
Quality Control Manner 
National Laboratory Services 

REB 

jry Serv 

cc: 
letter only 

A. Paradice 
R. Gen. 
M. Spar1in 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 10 September 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set GAC-9 (E631-048) 

Date Samples Received: 4 August 1987 

Number of Samples Received/Matrix: 4 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY; Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
10 September 1987 

DATA SUBMITTED BY! 

DATA AUDITED BY: 

Robert E. Bentley 

Quality 'Control Manager/ 
Program Manager 

Marti Spar1in 

Quality Control Coordinator 
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ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAG TREATMENT PLANT 
SAMPLE SET GAC-9 

ERT PROJECT NO. E631-048 
10 SEPTEMBER 1987 

PREPARED FOR 

Mr. James N. Grtibe 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-9) received by the ERT Analytical 
Chemistry Laboratory on 4 August 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Docviment No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency: 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) 



samples submitted. 

All samples and tjuality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/1 (ppt). The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 -108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10-118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 38%, within the 20% - 150% target range. 

A review of the surrogate recoveries indicated that all of 
the surrogate recoveries for the samples were within the lower 
95% confidence limit as required in the Plan. 

Analytical results for sample concentration were corrected 
for batch method blank results according to procedures as stated 
on page 17 of the QAPP, QAD209-129, July, 1986. Since the levels 
found in the water for set 15A were in excess of the drinking 
water criterion, these analyses were conducted in accordance with 
the Remedial Action Plan and the July, 1986 QAPP. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACT-9 

45841 

NA 

08/01/87 

08/04/87 

08/04/87 

08/28/87 

>2163 

RTE034 

>2156 

ERT # 45843 

ERT # 45861 

ERT # 45862 

#:>2165 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: GACTD-9 

2. ERT SAMPLE NUMBER: 45842 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 08/01/87 

5. DATE RECEIVED: 08/04/87 

6. DATE EXTRACTED: 08/04/87 

7. DATE ANALYZED: 08/28/87 

8. GC/MS FILE #: >2163 

9. GC/MS TAPE #: RTE034 

•
 

o
 

H
 CORRESPONDING DFTPP FILE #: >2156 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 45843 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 45861 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 45862 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2165 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACFB-9 

45840 

NA 

08/01/87 

08/04/87 

08/04/87 

08/28/87 

>2162 

RTE034 

>2156 

ERT # 45843 

ERT # 45861 

ERT # 45862 

#:>2165 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GAMS-9 

45843 

NA 

08/01/87 

08/04/87 

08/04/87 

08/28/87 

>2162 

RTE034 

>2156 

ERT # 45843 

ERT # 45861 

ERT # 45862 

#:>2165 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: Method Blank 

2. ERT SAMPLE NUMBER: 45861; MB870547 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 08/04/87 

5. DATE RECEIVED: 08/04/87 

6. DATE EXTRACTED: 08/04/87 

7. DATE ANALYZED: 08/28/87 

8. GC/MS FILE #: >2163 

9. GC/MS TAPE #: RTE034 

10. CORRESPONDING DFTPP FILE #: >2156 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 45843 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 45861 

13. CORRESPONDING SOLVENT BLANK SAMPT.E: ERT # 45862 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2165 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID; GACMS-9 ERT NO: 45843 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 114 29 25 >20% 
FLUORENE 27 30 110 >20% 
CHRYSENE 21 3.1 14 >10% 
BENZO(G,H,I)PERYLENE 19 0.27 <10* >10% 
INDENE 20 7.3 36 >20% 
QUINOLINE 23 13.8 61 >20% 
BENZO(E)PYRENE 17 4.8 28 >10% 
2-METHYLNAPHTHALENE 29 8.1 28 >20% 

AVERAGE % RECOVERY 38 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-•150% 
1) Only one parameter may fall below its target recovery 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

CD: GACT-9 ERT NO: 45841 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 49.2 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE 6.0 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE <3.1 
BIPHENYL ND 
ACENAPHTHYLENE 10.6 
ACENAPHTHENE 23.5 
DIBENZOFURAN 8.8 
FLUORENE 16.0 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 20.6 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 5.4 
PYRENE 4.4 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 144.5 
TOTAL PAH'S 144.5 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-9 ERT NO: 45842 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 97.2 
INDENE <2.9 
NAPHTHALENE ND 
BENZO(B)THIOPHENE 11.4 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE 3.7 
BIPHENYL ND 
ACENAPHTHYLENE 16.0 
ACENAPHTHENE 35.5 
DIBENZOFURAN 12.5 
FLUORENE 21.9 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 24.1 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 5.7 
PYRENE 4.6 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 232.6 
TOTAL PAH'S 232.6 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-9 ERT NO: 45840 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINCLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND , 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE <3.1 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-9 ERT NO: 45843 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

13.8 
ND 
<4.4 
ND 
ND 
ND 
ND 
ND 

13.8 

OTHER PAH'S 

>2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENTU^THRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
49.8 
7.3 
28.7 
6.1 
ND 
8.1 
ND 
ND 
10.6 
24.2 
9.6 
29.7 
ND 
27.0 
ND 
ND 
ND 
6.7 
5.3 
4.8 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

217.9 
231.7 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 45861 
MB870547 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-9 ERT NO: 45841 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-DB 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

3.1 
9.9 
4.7 

25 
82 
48 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACTD-9 ERT NO: 45842 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

6.0 
15.8 
5.2 

48 
132 
52 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACFB-9 ERT NO: 45840 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-DB 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

3.0 
14.6 
8.7 

24 
122 
88 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-9 ERT NO: 45843 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

3.0 
30.8 
5.8 

24 14-108 
256* 41-162 
58 10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; METHOD BLANK ERT NO: 45861 
MB870547 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

5.7 
8.0 
8.4 

45 
66 
85 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 
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ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
'tIBENZO (A,H) ANTHRACENE 3.40 2.20 
JIBENZO (G,H,I) PERYLENE 

• 

5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
. -METHYLNAPHTHALENE 3.10 2.00 
BIPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 1 August 1987 
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CHAIN OF CUSTODY RECORD 
Client/Project Name 

Project No. 

Project Location CI Location ^ 

£ Sr. ̂ o/S 
Field Logbook No. 

Sampler; (Signature) 

Sample No./ 
Identification Date Time 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

CAdF6-q ?-l-g1 //>^o AK ti> Ae^see^ X 
c,A<LT- q X 
6.ACT-P NO ^ 

^ACMS- <=j ILLL L/4l^6ert- X 
TTLfeSa 

Relinquished by: (Signature)A Date 

?'S-'n 
Time 

/330 
Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

( ̂ AMPLE COLLECTQB^^^^ 

Environmental Research and Technology. Inc. 
696 Virginia Road 
Concord. MA 01742 
617-369-8910 

ANALYTICAL LABORATORY 

^arse^e-T -r— 
Sr. 0>u,^ 

Sr. Loui Ai/J 'SS''41 (o 

1974-3-84 

ERT 
N9 9848 



ERT 
SAMPLE RECEIPT CHECK LIST 

Client:. 

COG Record #(s): c/g 

Matrix Container ERT tf(s) 

yx/^. yt/it/e-, yStye' 
< 

* Were samples 

Notes: 

or hand-delivered? 

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: -^09^ TCOOjl 

4. Were samples received ambient o^^c^ed^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 
* 
Notes: 

" Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample jabels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yes/ No , 
B D i 

Yes^ No * 
dr D • 

Yes 
• 

Yes ̂ ^o 
dr D 

Yes No 
• 

Yes No ^ 
• 

Yes ^No 
P , 

Additional Comments: 

Samples inspected and logged in by 

2013/2-86 

7^^ 
Data: 7 



Engineers 
Planners 
Economists 
Scientists 

September 09. 1987 

W63720.FR 

Mr. Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

Dear Mr. Scrivner; 

This is to acknowledge that we received two samples on September 03. 
1987. which have been assigned our laboratory number 9729. Your 
samples arrived in good order, however, if you need to call 
regarding your samples, please reference the laboratory number. A 
copy of the chain of custody is attached which provides further 
detail of the samples description. 

For prompt assistance please direct any inquiries to the following 
individuals: 

Project Status Organic Analyses - Ward Dickens 
Project Status Inorganic Analyses - Bill Rhodes 
Sample Supplies - Lisa Hardiman 

Thank you for allowing CH2M HILL to provide you with analytical 
services. 

'diman 
Sample Custodian 

ACK/001 

CH2M H/a Montgomery Office 2567 l^lrlane Drive. P.O. Box 230548. 205.271.1444 
Montgomery. Alabama 36116 



CH'MHia ̂ CHAfN OF CUSTODY RECORD 

PROJECT 
NUMBER 

PROJECT NAME 

\J/-37.2.0FPl fKEILLy -TAR , Hf/ 
LABORATORY 

OH2.M HIL.L./ MONrBOHOe,V A U 

STA. NO. DATE TIME 
lb 

i SAMPLE IDENTIFICATION 

O III 
oc 2 
ill < 

18 
REMARKS 

/ 3/2. Uai g pri-usf^T 

pnR I AB USE_ONLY. 
EMPTj jgyPTTZifrS A 

ygWF'ED 

DATElNVn'f'EP 

NO. QF SAMPLES 

DISPOSITION: PR "DATE 

7^ 

SAMPLED BY AND TITLE (SIGNATURE) 

RELINQUISHED BYi (SIGNATURE) DATE/TIME 

DATE/TIME 

9/AlPri 
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A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MA 01742, (617).369-8910 

ERT Ref. No. 105-REB-066 environmental and engineering excellence 
ERT Proj. No. E631-046 

September 9, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube; 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set GAC-7) received from 
the GAG plant on 31 July 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

Robert E. Bentley 
Quality Control Manner 
National Laboratory/ Services 

REB/pjp 

cc: 
letter only 

A. Paradice 
P. Rose 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 9 September 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set GAC-7 (E631-046) 

Date Sample Received: 31 July 1987 

Number of Samples Received/Matrix: 4 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. , The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

_(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
9 September 1987 

DATA SUBMITTED BY: Robert E. Bentley 

Quality Control Manager/ 
Program Manager 

DATA AUDITED BY: Marti Spar1in 

^ 
Qbaiity Control Coordinator 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-7) received by the ERT Analytical 
Chemistry Laboratory on 31 July 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency: 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, ,10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) 
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samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a seuople 
concentration level of approximately 10 ng/1 (ppt). The 
following criteria, based on percent recoveiry, was to be utilized 
for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 -108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 31%, within the 20% - 150% target range. Due to 
apparent degradation of the matrix spike superstock, the 
recoveries were corrected to represent true recovery. 

A review of the surrogate recoveries indicated that nearly 
all of the surrogate recoveries for the samples were within the 
lower 95% confidence limit as required in the Plan. Two samples 
exhibited naphthalene surrogate recoveries slightly below the 
acceptance criterion established in the January 1987 revised 
QAPP. 

Analytical results for sample concentration were corrected 
for batch method blank results according to procedures as stated 
on page 17 of the QAPP, QAD209-129, July, 1986. Since the levels 
found in the water for set 15A were in excess of the drinking 
water criterion, these analyses were conducted in accordance with 
the Remedial Action Plan and the July, 1986 QAPP. 
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ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER; 

3. FIELD LOGBOOK/PAGE NUMBER; 

4. SAMPLING DATE; 

5. DATE RECEIVED; 

6. DATE EXTRACTED; 

7. DATE ANALYZED; 

8. GC/MS FILE #; 

9. GC/MS TAPE #; 

10. CORRESPONDING DFTPP FILE #; 

11. CORRESPONDING MATRIX SPIKE SAMPLE; 

12. CORRESPONDING METHOD BLANK SAMPLE; 

13. CORRESPONDING SOLVENT BLANK SAMPLE; 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS; NA = NOT AVAILABLE 

GACT-7 

45746 

NA 

07/30/87 

07/31/87 

07/31/87 

08/21/87 

>2116 

RTE034 

>2106 

ERT # 45744 

ERT # 45781 

ERT # 45782 

#;>2107 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACTD-7 

45745 

NA 

07/29/87 

07/30/87 

07/31/87 

08/21/87 

>2115 

RTE034 

>2106 

ERT # 45744 

ERT # 45781 

ERT # 45782 

#:>2107 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: GACFB-7 

2. ERT SAMPLE NUMBER: 45747 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 07/30/87 

5. DATE RECEIVED: 07/31/87 

6. DATE EXTRACTED: 07/31/87 

7. DATE ANALYZED: 08/21/87 

8. GC/MS FILE #: >2117 

9. GC/MS TAPE #: RTE034 

•
 

o
 

H
 CORRESPONDING DFTPP FILE #: >2106 

•
 

H
 

H
 CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 45744 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 45781 

13. CORRESPONDING SOLVENT BLANK : SAMPLE: ERT # 45782 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2107 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8.. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACMS-7 

45744 

NA 

07/30/87 

07/31/87 

07/31/87 

08/21/87 

>2117 

RTE034 

>2106 

ERT # 45744 

ERT # 45781 

ERT # 45782 

#:>2107 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

MB870532 

45781 

NA 

07/30/87 

07/31/87 

07/31/87 

08/21/87 

>2117 

RTE034 

>2106 

ERT # 45744 

ERT # 45781 

ERT # 45782 

#:>2107 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID; GACMS-7 ERT NO! 45744 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGE' 
LEVEL LEVEL (see note) 
(NG/L) (NG/L) 

NAPHTHALENE 114 24 21 >20% 
FLUORENE 27 26 98 >20% 
CHRYSENE 21 4.1 19 >10% 
BENZO(G,H,I)PERYLENE 19 TR TR* >10% 
INDENE 20 4.3 21 >20% 
QUINOLINE 23 6.7 30 >20% 
BENZO(E)PYRENE 17 0.68 4* >10% 
2-METHYLNAPHTHALENE 29 6.1 21 >20% 

AVERAGE % RECOVERY 31 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 
Note: percent recoveries are corrected based upon the % 
recoveries observed for the standard. 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-7 ERT NO: 45746 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZ O(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 47.3 
INDENE ND 
NAPHTHALENE ' ND 
BENZO(B)THIOPHENE 5.6 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 11.1 
ACENAPHTHENE 24.1 
DIBENZOFURAN 8.9 
FLUORENE 15.4 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 14.6 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE <4.1 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 127 
TOTAL PAH'S 127 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-7 ERT NO: 45745 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 32.9 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE 3.6 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 6.7 
ACENAPHTHENE 14.7 
DIBENZOFURAN 5.0 
FLUORENE 10.2 
DIBENZOTHIOPHENE 1.3 
PHENANTHRENE 8.4 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE <4.1 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 82.8 
TOTAL PAH'S 82.8 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-7 ERT NO: 45747 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A}PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<3.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-7 ERT NO: 45744 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 4.35 
BENZO(A)ANTHRACENE ND 
CHRYSENE 1.49 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH 5.84 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
18.86 
3.05 
12.77 
2.25 
ND 
3.90 
ND 
ND 
ND 
12.02 
5.42 
17.68 
ND 
14.2 
ND 
ND 
ND 
<4.4 
<4.1 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

90.15 
95.99 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: CD: METHOD BLANK ERT NO: 45781 
MB870532 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN 3.0 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 6.1 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE 3.3 

TOTAL OTHER PAH 12.4 
TOTAL PAH'S 12.4 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-7 ERT NO: 45746 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

3.3 
9.6 
2.0 

26 
80 
20 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACTD-7 ERT NO: 45745 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

2.1 
5.9 
1.7 

17 
49 
17 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-7 ERT NO: 45747 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

1.6 
9.7 
17.3 

13* 
81 
175* 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-7 ERT NO: 45744 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

1.4 
6.3 
2.1 

11* 
52 
21 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; METHOD BLANK ERT NO: 45781 
MB870532 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12.0 
9.9 

2.8 
15.5 
11.9 

23 
129 
120* 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS - MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
'^XBENZO (A,H) ANTHRACENE 3.40 2.20 

BENZO (G,H,I) PERYLENE 5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2 -METHYLNAPHTHALENE 5.00 3.20 

!ETHYLNAPHTHALENE 3.10 2.00 
-c»HENYL 17.00 11.00 

ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 
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CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 30 July 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name Project Location 

LxfV/S 

Project No. 

Sampler; (Signature) 

Sample No./ 
Identification Date Time 

Field Logbook No. 

Chain of Custody Tape No. 

>^»-7 t + D--? 8-7 7 

Lab Sample 
Number 

Type of 
Sample REMARKS 

4 A \ C- >4N\B£.<g 

-4A -7-30-S7 i31P WJ-7V/ 

/3 30 '^.nvv 
CACTp -7 

X 
X 

CooA'/" 

CA<L-r -"7 i/ri*yc ' Cee^Ut 

6A^P6 --7 1-36-%7 13^2- 1L Aweeg. 

Relinquished by: (Signature) 1 Date 

n-sc^-r) 
Time 

/4/^ 
Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received by; (Signature) Date Time 

Relinquished by; (Signature) Date Time Received for Laboratory: (Signature) 

of by; (Signaufre) 

Date 

7/7y/T?-

Time 

Sample Disposal Method: Disposed 

^MPLE COLL^CrgB---^^^ (J^NALYTICAL LABORATORY 

Date Time 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

^74?FSr 

/^oS7-. 
Or, r^K 

5c%>5" f^lTK^ 
Sr. Lo^t<9 Pi<, 

ERT 
N9 10325 



iIRT 
SAMPLE RECEIPT CHECK LIST 

Client: * fj 

COC Record #(s): /c J Z J" 

Matrix Container ERT #(s) 
/ (0 it mt ̂  

L L ArAP.fr- ( r ) -/J" '/V3 ^4X»/.tr- iff 

^ 1 Z. Hyi'-li' -// 7V7 

1. Were samples ̂ hippei^r hand-delivered? 

Notes: 

2. Was COC record present upon receipt of samples? 
:cc iir I ^ 

Notes: 

3. Was COC tape preser^t/unbroken on outer package? 

Notes: 

4. Were samples received ambient oi^tiTTined^^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

6. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: nc.i < f ret-^T 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Additional Comments: 

, fKl 

^ ^/s 
f'-'ccivTc^ art 

Samples inspected and logged in by. 

Yes 
U 

Yes 
uy 

Yes 
• 

: rt r^" tr) p k-

No , 
• 1 

No 
• • 

No^ 

Yes^ No 
0^ • 

Yes No ^ 
• 

Yes No 
• ^ 

Yes . No 
0^ P . 

•:r 

f=z)r one I 

4 

Date: > ' 

20t3/2 86 
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PROJECT 
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PROJECT NAME 

N
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REMARKS 

LABORATORY 

N
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C
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A

IN
E

R
S

 

REMARKS 

STA. NO. DATE TIME 

C
O

M
P
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R

A
B

 
SAMPLE IDENTIFICATION 

N
U

M
B

E
R

 O
F

 
C

O
N

T
A

IN
E

R
S

 

REMARKS 

/ / / 

X ' i r f-n 'Z / 

/ ^ A ff , ; / ! 

</ X . '"ci 

- -

1 

SAMPLED BY AND TITLE (SIGNATURE) DATE/TIME RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY: (SIGNATURE) 

RELINQUISHED BY; (SIGNATURE) DATE/TIME RECEIVED BY; (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY LAB: (SIGNATURE) 

REMARKS 
SAMPLE SHIPPED VIA 
• DPS DBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER SAMPLE SHIPPED VIA 
• DPS DBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER 

I DISTRIBUTION: WHITE — omGiNAu ACCOMPANIES SHIPMENT, PINK— COPY TO COORDINATOR FIELD FILES, YELLOW - CLIENT 
FORM 340 
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A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD. CONCORD, MA 01742, (617) 369-8910 

EKT R&H. NO. lUb-KKB-Ubb 
ERT Proj. No. E631-044 environmental and engineering excellence 

September 8, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set GAC-5) received from 
the GAG plant on 29 July 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

REB 

Robert E. Bentiey 
Quality Control Man<^ger 
National Laborato3rV Services 

cc: 
letter only 

A. Paradice 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 
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ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 8 September 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set GAC-5 (E631-044) 

Date Samples Received: 29 July 1987 

Number of Samples Received/Matrix: 3 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
8 September 1987 

DATA SUBMITTED BY: 

DATA AUDITED BY: 

Robert E. Bentley 

Quality Control Mane er/ 
Program Manager 

Marti Spar1in 

ntrol Coordinator 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET GAC-5 

ERT PROJECT NO. E631-044 
8 SEPTEMBER 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-5) received by the ERT Analytical 
Chemistry Laboratory on 29 July 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed all samples to be 
packaged properly and received in good condition. Upon receipt, 
infoirmation from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency; 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/1 (ppt). The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample; 

Surrogate 95% confidence limits 

Naphthalene-d8 14 -108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovei^ report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 46%, within the 20% - 150% target range. A 
review of the surrogate recoveries revealed all to be within the 
95% confidence limits as required in the Plan. Analytical 
results for sample concentration were corrected for batch method 
blank results according to procedures as stated on page 17 of the 
QAPP, QAD209-129, July, 1986. Since the levels found in the 
water for set 15A were in excess of the drinking water criterion, 
these analyses were conducted in accordance with the Remedial 
Action Plan and the July, 1986 QAPP. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



CRT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. CRT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PACE NUMBER: 

4. SAMPLING DATE; 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8 GC/MS FILE #: 
r 

9. GC/MS TAPE w : 

10. CORRESPONDING DFTPF FILE «: 

ii CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE «: 

15. COMMENTS: NA = Not Available 

GACFB-3 

45699 

NA 

7/28/87 

7/29/87 

7/30/87 

8/20/87 

>2096 

RTE034 

>2086 

CRT « 45763 

ERT # 45762 

ERT » 45761 

>2087 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

FIELD IDENTIFICATION: 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE «: 

GC/MS TAPE #: 

CORRESPONDING DFTPP FILE #: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE; 

CORRESPONDING SOLVENT BLANK SAMPLE: 

CORRESPONDING GC/MS CALIBRATION FILE t: 

COMMENTS: NA = Not Available 

GACr-5 

45700 

NA 

7/28/87 

7/29/87 

7/30/87 

8/20/87 

> 20 97 

RTE034 

> 208& 

ERT » 45763 

ERT # 45762 

ERT # 45761 

> 2087 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3 FIELD LOGBOOK/PACE NUMBER: 

4 SAMPLING DATE: 

5. DATE RECEIVED: 

4. DATE EXTRACTED: 

7. DATE ANALYZED: 

C. GC/M5 FILE #: 

9 GC/MS TAPE i: 

10 CORRESPONDING DFTPP FILE #: 

11 CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13 CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE «: 

15 COMMENTS: NA = Not AvaiUble 

GACTD-5 

45701 

NA 

7/28/87 

7/29/87 

7/30/87 

8/20/87 

>2098 

RTE034 

>2086 

ERT » 45763 

ERT » 45762 

ERT « 45761 

>2087 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

FIELD IDENTIFICATION; 

ERT SAMPLE NUMBER; 

FIELD LOGBOOK/PACE NUMBER; 

SAMPLING DATE; 

DATE RECEIVED; 

DATE EXTRACTED; 

DATE ANALYZED; 

GC/MS FILE #; 

GC/MS TAPE #; 

CORRESPONDING DFTPP PILE «: 

CORRESPONDING MATRIX SPIKE SAMPLE; 

CORRESPONDING METHOD BLANK SAMPLE; 

CORRESPONDING SOLVENT BLANK SAMPLE; 

CORRESPONDING GC/MS CALIBRATION FILE «; 

COMMENTS: NA = Not Available 

MB870527 

45762 

NA 

7/28/87 

7/29/87 

7/30/87 

8/20/87 

> 2093 

RTE034 

> 2086 

ERT # 45763 

ERT 8 45762 

ERT » 45761 

> 2087 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

1 FIELD IDENTIFICATION: 

2 ERT SAMPLE NUMBER; 

3 FIELD LOGBOOK/PAGE NUMBER: 

4 SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED; 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #; 

10. CORRESPONDING DFTFP FILE «: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14 CORRESPONDING GC/MS CALIBRATION FILE « 

15. COMMENTS: NA Not Available 

Lf870792 

45763 

NA 

7/28/87 

7/29/87 

7/30/87 

8/20/87 

>2094 

RTE034 

>2086 

ERT # 45763 

ERT « 45762 

ERT » 45761 

>2087 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LARORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; GACFB-5 ERT NO : 45699 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
3ENZ0 (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENC ND 
INDENO (l,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2 ,3-BENZOFURAN ND 
2,3-DIHyDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DI3ENZDTHI0PHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO <C) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 

TOTAL PAH'S ND 

NO = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-5 ERT NO.: 45700 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
<NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZDFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE . ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) FERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOrURAN ND 
2,3-DIHYDROINDENE 40 
IKDENE ND 
NAPHTHALENE ND 
BENZO (B> THIOPHENE 4.4 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE <3.1 
BIPHENYL ND 
ACENAPHTHYLENE 9.0 
ACENAPKTHENE 22 
DIBENZOFURAN 7.0 
FLUORENE 12 
DIBENZOTHIOPIIENE ND 
PHENANTHRENE 7.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO <E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 101 

TOTAL PAH'S 101 

ND = Concentration < 95% Confidence Interval of MDL 



ER'f ANALYTiCAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACTD-5 ERT NO.: 45701 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

GUINOLINE ND 
3ENZ0 (A) ANTHRACENE ND 
CKRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) FYRENE ND 
INDENO (1,2,3-CD) PYR2NE ND 
DIEENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-EENZOFURAN ND 
2,3-DIHYDROINDENE 28 
INDENE ND 
NAPHTHALENE ND 
DENZO (E) THIOPHENE 3.2 
INDOLE ND 
2-METHYLNAPHTKALENE ND 
1-METHYLNAPHTHALENE ND 
EIFHENYL ND 
ACENAPHTHYLENE 7.2 
ACENAPKTHENE 17 
DI3ENZ0FURAN S.i 
FLUORENE ?.8 
DIBENZOTHIOPHSNE ND 
PKENANTHRENE 6 . 0 
ANTHRACENE ND 
ACRIDINE ND 
CAREAZOLE ND 
FLUORANTHENE NO 
PYRENE ND 
EENZO <E) PYRENE ND 
PERYLENE 7.5 

TOTAL OTHER PAH 84 

TOTAL PAH'S 84 

ND = Concentration < 95% Confidence Interval of MDL 



CRT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870S27 £RT NO. 45 762 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

OUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO <i,2,3-CDi PYRENE ND 
DIEENZ (A, in ANTHRACENE ND 
BENZO (G.H.n FERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BEHZOFURAN ND 
2,3-DiHYDROINDENE ND 
INDENE Nb 
NAPHTHALENE ND 
BENZO (B; THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
i-METHYLNAFHTHALENE ND 
6IFHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOrURAN <1.2 
FLUORENC <0.88 
DIDENZ07HI0PHENS ND 
PHENANTKRENE <3 1 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO <E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 

TOTAL PAH'S ND 

ND = Concentration < 95% Confidence Interval of MDL 



ER1 ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: LF870792 ERTNO.: 45763 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
<NG/L) 

QUINOLiNE 9.0 
BENZO (A) ANTHRACENE ND 
CHRYSENE 6.0 
BENZ0FLU0RANTHENE3 ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIOENZ (A,K) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE 3.0 

TOTAL CARCINOGENIC PAH 18 

OTHER PAH'S 

2,3-EENZOrURAN ND 
2,S-DIHYDROINDENE ND 
INDENE 7.1 
NAPHTHALENE <47 
BENZO (E> THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 11 
1-METHYLNAPHTHALENE ND 
BI PHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE 11 
DI3ENZ0TK10PHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E) PYRENE 23 
PERYLENE ND 

TOTAL OTHER PAH 52 

TOTAL PAH'S 70 

ND = Concentration < 95* Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID: Lr870792 ERT NO 45 783 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG / L ) 

* RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRY3ENE 
BENZO(G,H,IIPERYLCNE 
INDENE 
QUINOLINC 
BENZO<E)PYRENE 
2-METHYLNAPHTHALENE 

114 
27 
21 
19 
20 
23 
17 
29 

37 
11 

8.0 
3.0 
7. 1 
9.0 
23 
11 

32 
41 
29 
18 
38 
39 

135 
38 

>20% 
>20% 
>10% 
>10% 
>20% 
>20% 

>10% 
>20% 

AVERAGE % RECOVERY 48 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery 

as per QAPP. 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-5 ERT NO: 456?9 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
<*) 

95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 12 5 3.1 
FLUORENE-DIO 12.0 7.0 
CHRYSENE-D12 99 11.6 

23 
58 
117 

14-103 
41-162 
10-118 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACT-5 ERT NO; 45700 

SURROGATE SPIKE 
LEVEL 
NGIL 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(*> 

95* CONFIDENCE 
LIMITS 
(*) 

NAPHTHALENE-OS 12.5 48 
FLUORENE-DIO 12,0 12.0 
r.HRYSENE-D1 2 9.9 3.9 

38 
100 
39 

14-108 
41-182 
10-118 



CRT ANALYTICAL LABORATORY 
SUMMARY or ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-5 ERT NO: 45701 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(*) 

95* CONFIDENCE 
LIMITS 
i:*) 

NAPHTHALENE-D8 12.5 3.5 
FLUORENE-DIO 12 0 9.5 
CHRY3ENE-D12 9.9 2.7 

28 
79 
27 

14-108 
41-U2 
10-118 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
FOLYAROMATIC HYDROCARBONS 

FIELD ID: MB870527 ERT NO: 45762 

SURROGATE SPIKE OBSERVED RECOVERY 95% CONFIDENCE 
LEVEL LEVEL (*) LIMITS 
NG/L NG/L ^ (*) 

NAPHTHALENE-DC 12.5 55 44 14-108 
FLUORENE-DIO 12.0 15 125 41-162 
CKRYSENE-D12 99 12.4 125 10-118 * 

*= OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: Lr870792 ERT NO: 45763 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(*) 

95* CONFIDENCE 
LIMITS 
(*) 

NAFHTHALENE-D8 12.5 3.9 
FLUORENE-DIO 12.0 7.5 
CHRYSENE-DiZ 9.9 9.2 

31 
62 
93 

14-108 
41-162 
10-118 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 
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I 

CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 28 July 1987 



4 

4 

ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
DIBENZO (A,H) ANTHRACENE 3.40 2.20 
DIBENZO (G,H,I) PERYLENE 5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
1-METHYLNAPHTHALENE 3.10 2.00 
BIPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1. 60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1. 00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



« 
4. > 

Client/Project Name rrojeci uocanon 

CiTV ST. LautanVg-K WA^^XXA^ *ST. 
Project No. Field Logbook No. 

CHAIN OF CUSTODY RECORD 

Sampler: (Signature) 

Sample No./ 
Identification Date Time 

Project Location 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

GA(Lfe>-s -4^ I L. X. 
6AC.r- 5- "7-2g-g9 9SI(30 4x I L AtHBfcie, 

G,A<LT'D-5' -j-zsr-?? i<>\ jSlOl 4 I L >4M6e-<^ 

Relinquished by: (S/floatwe} 

Relinquished by: (Signature) 

Date 

Date 

Time 

iboo 

Received by; (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date 

7M 
Time 

//:C0 
Sample Disposal Method: Disposed of by: (Signature) 

^MPLE COLLECTOR^ ̂  

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

•ANAL^ICAL LABORATO^ 

^o6£^T^ore/<.£ 

527^5' 

1974-3-84 

)ati Time 

ERT 
N9 10323 



!ERT 
Client: • 'S^ ^ & AC. - 5 

COC Record #(s): 

Matrix Container 

SAMPLE RECEIPT CHECK LIST 

£6V-0'-/i 

ERT #{s) 

yx/f. 
r 

Were sample^^shipp^^r hand-delivered? 

Notes: 

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: 

4. Were samples received ambient ̂ iTchinea?^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

8. Were samples received within holding times? 

Notes: 

Yes^ No , 
cr • I 

Yes - No 
0^ • 

Yes 
• 

Yes ̂  No 
cr • 

Yes No 
• 

Yes No / 
• cr. 

Yes ̂  No 
D , 

Additional Comments: 

I 

Samples inspected and logged in by. 

2013/2-86 



i' SRI. 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MA 01742, (617) 369-8910 

EKT K6r. N6. iUb-KliB-Ub4 
ERT Proj . No. E631-045 environmental and engineering excellence 

September 8, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube; 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set GAC-6) received from 
the GAG plant on 30 July 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

Robe^E. Bentley 
Quality Control Mana^r 
National Laboratory yServices 

REB 

cc: 
letter only 

A. Paradice 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 8 September 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set GAC-6 (E631-045) 

Date Samples Received: 30 July 1987 

Number of Samples Received/Matrix: 5 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per (quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
8 September 1987 

DATA SUBMITTED BY! 

DATA AUDITED BY: 

Robert E. Bentley 

Quality Control Manage^ 
Program Manager 

Marti Spar1in 

Quality Control Coordinator 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET GAC-6 

ERT PROJECT NO. E631-045 
8 SEPTEMBER 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-6 ) received by the ERT Analytical 
Chemistry Laboratory on 30 and 31 July 1987. The samples were to 
be analyzed for selected •polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed all except GACF-6 
to be packaged properly and received in good condition. Due to 
the breakage of 3 of the 4 L bottles from this sample, new sets 
identified as GACTD-6A (which had been taken as a reserve sample 
on 29 July) and GACFB-6A (which was inserted as a field blank on 
30 July), were sent to ERT for analysis. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency; 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/1 (ppt). The 
following critieria, based on percent recovery, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 -108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10-118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 52%, within the 20% - 150% target range. Due to 
apparent degradation of the matrix spike superstock, the 
recoveries were corrected to represent true recovery. 

A review of the surrogate recoveries indicated that three 
naphthalene and two fluorene surrogate recoveries were slightly 
below the lower 95% confidence limit as required in the Plan. 

Analytical results for sample concentration were corrected for 
batch method blank results according to procedures as stated on 
page 17 of the QAPP, QAD209-129, July, 1986. Since the levels 
found in the water for set 15A were in excess of the drinking 
water criterion, these analyses were conducted in accordance with 
the Remedial Action Plan and the July, 1986 QAPP. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACT-6 

45705 

NA 

07/29/87 

07/30/87 

07/31/87 

08/21/87 

>2108 

RTE034 

>2106 

ERT # 45744 

ERT # 45779 

ERT # 45780 

#:>2107 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

GACTD-6 

45706 

NA 

07/29/87 

07/30/87 

07/31/87 

08/21/87 

>2110 

RTE034 

>2106 

ERT # 45744 

ERT # 45779 

ERT # 45780 

#:>2107 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: GACFB-6 

2. ERT SAMPLE NUMBER: 45707 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 07/29/87 

5. DATE RECEIVED: 07/30/87 

6. DATE EXTRACTED: 07/31/87 

7. DATE ANALYZED: 08/21/87 

8. GC/MS FILE #: >2111 

9. GC/MS TAPE #: RTE034 

•
 

o
 

H
 CORRESPONDING DFTPP FILE #: >2106 

•
 

H
 

H
 CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 45744 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 45779 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 45780 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2107 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

FIELD IDENTIFICATION: 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE #: 

GC/MS TAPE #: 

CORRESPONDING DFTPP FILE #: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

GACTD-6A 

45742 

NA 

07/29/87 

07/31/87 

07/31/87 

08/20/87 

>2102 

RTE034 

>2086 

ERT # 45744 

ERT # 45779 

CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 45780 

CORRESPONDING GC/MS CALIBRATION FILE #:>2089, 2087, 
2088, 2090, 2091 

15, COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

FIELD IDENTIFICATION; 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE #: 

GC/MS TAPE #: 

CORRESPONDING DFTPP FILE #: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

GACFB-6A 

45743 

NA 

07/30/87 

07/31/87 

07/31/87 

08/20/87 

>2103 

RTE034 

>2086 

ERT # 45744 

ERT # 45779 

CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 45780 

CORRESPONDING GC/MS CALIBRATION FILE #:>2089, 2087, 
2088, 2090, 2091 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: NA ERT NO: MS870225 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 
(see note) 

MM MM M MMMMMMMM MMMMMMt 

NAPHTHALENE 114 69 16* >20% 
FLUORENE 27 19 23 >20% 
CHRYSENE 21 7.0 89 >10% 
BENZO(G,H,I)PERYLENE 19 5.3 97 >10% 
INDENE 20 15 14* >20% 
QUINOLINE 23 16 20 >20% 
BENZO(E)PYRENE 17 29 137 >10% 
2-METHYLNAPHTHALENE 29 18 22 >20% 

AVERAGE % RECOVERY 52 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery^ 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 

Note: percent recoveries are corrected based upon the % 
recoveries observed for the standard. 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-6 ERT NO: 45705 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
17 
ND 
ND 
<2.2 
ND 
ND 
ND 
ND 
2.5 
8.0 
2.8 
ND 
ND 
7.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

37 
37 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-6 ERT NO: 45706 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 6.6 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH 6.6 

OTHER PAH•S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 16 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE <2.2 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 6.5 
ACENAPHTHENE 14.0 
DIBENZOFURAN 5.1 
FLUORENE 10.0 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 10.4 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE <4.1 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 62 
TOTAL PAH'S 69 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-6 ERT NO: 45707 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

ED; GACTD-6A ERT NO: 45742 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 24 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE 2.8 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 5.6 
ACENAPHTHENE % 13.0 
DIBENZOFURAN 4.4 
FLUORENE 8.2 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 7.3 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE <4.4 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 57 
TOTAL PAH'S 57 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-6A ERT NO: 45743 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

ND 
ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 45779 
MB870530 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2 , 3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-6 ERT NO: 45705 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

1.3 
5.4 
2.0 

10* 
45 
20 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-6 ERT NO: 45706 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

1.5 
7.6 
5.4 

12* 
64 
55 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACFB-6 ERT NO: 45707 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

1.3 
4.6 
9.3 

11* 
39* 
94 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-6A ERT NO: 45742 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

2.0 
6.2 
3.6 

16 
52 
36 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; GACFB-6A ERT NO: 45743 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF, 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

1.9 
5.3 
12.8 

15 
44 
129* 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; METHOD BLANK ERT NO: 45779 

SURROGATE SPIKE OBSERVED % RECOVERY 9 5 % 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

( % ) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE 

12.5 
12 
9.9 

1.9 
4.6 
5.4 

16 
38* 
55 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS - MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
-)IBENZO (A,H) ANTHRACENE 3.40 2.20 
JIBENZO (G,H,I) PERYLENE 

-

5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
. -METHYLNAPHTHALENE 3.10 2.00 
BIPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled 29 July 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name 

^ LcatS 

Project Location 

ST: Laots /^AJ ANALYSES 

Project No. 

Sampter: {Signature) 

Field Logbook No. 

> 
Chain of Custody Tape No. 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of / f, 
Sample / 

////// 

////// REMARKS 

G,ACT-L. 7-Z^'P7 /.^4| ^5105 AK\ U AMSIBIC < 

C-ACTV-L \ VSyoC, 1 L 4-Aa<J/5/7 
\ 
< 

e.ACP& -L 1 /533 yS707 4A 1 L A^ABI? X 

n-iSt-Si \ i- Avu„AfrZ 

Relinquished by; {Signature) Date Time Received by; {Signature) 

Relinquished by: {Signature) Date Time Received by: {Signature) 

Relinquished by: {Signature) Date Time 

Sample Disposal Method: Disposed of by; (Signature) 

'iSAMPLE COLLECTS 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORYJ> 

ST: LOUIS (XfT. 

Sr. Louts Pk 

isr7« 84 



:^RT 
SAMPLE RECEIPT CHECK LIST 

Client: # c'V bt- f^rK /^CJI'OHS' 

COC Record «{s): / a SIX. 

Matrix Container ERT #(s) 

C^c^Tcr YA- I L. finnfpxr yr7c7 
' 

* Were samples shipped or hand-delivered? 

Notes: ir i/70 9/7?;? J"C 

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: 

4. Were samples received ambient or(^ifled^ 

Notes: 

6. Were any samples received broken/leaking (improperly sealed? 

Notes: 5 of Tf*<. V BoTT/es 

Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: prtK^'tT' 

8. Any discrepancies betv«/een sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

0 

Yes 
fir 

No , 
• i 

No 
• • 

YeS/ No 
^ • 

Yes No 
ET • 

Yes 
• 

Yes 
• 

No 
0-

Yes No 
0^ D 

Additional Comments: 

Samples Inspected and logged in by m. Date: 

20ia/9.aa 



CHAIN OF CUSTODY RECORD 
CI lent/Project Name Project Location 

CxrV/S ^ /''^yy/ 

Project No. 

Sampler; (Signature) 

Sample No./ 
Identification Date Time 

Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

I^OZ- S-IHV 4 A 1(- >4^ABe.<g 
CA(Lf^& -LA 7-30-&7 ISZO > 

CACA15 - 7 /3 3D 

A 
A CLJ. Ifr 

f^ACTt) -1 L2-^. 
-n /3^ 

A 
JLAUK. d^oU I 

6AC.P6 -7 1-3C-S7 I3 6Z- Ad. 1A^e>e<i^ A 

Relinquished by. (Signature (Signature) t Date 

I'So-n 
Time 

/4/^ 

Received by; (Signature) Date Time 

Relinquished by. (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) 

at/re) 

Date 

7/:?y/Y> 

Time 

Sample Disposal Method: Disposed of by: (Signat^e) Date Time 

^MPLE C0LLECT9EU-

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord. MA 01742 
617-369-8910 

(J^NALYTICAL LABORAT^Y 

~?^OAT. iSue*<€. 
C>T^ Sn LoKjts 7^/r 
5<%>5" 
Sr. Louy<. pl<^ 

ie74.3 85 

ERT 
N9 10325 



]dSI 
SAMPLE RECEIPT CHECK LIST 

Client: * /j 

COG Record »(s): /cJZj" 

Matrix Container ERT #(s) 
/ A «• f f' C e 

7/ ^ /i/'M./'fr-- ( .< r ) , hT 7V/ ^aoZ-tr- y/ 

1 L /^ K' 

1. Were samples ^hipped^r hand-delivered? 

Notes: 

2. Was COC record present upon receipt of samples? 
:cciir ft 

1, ;?"r77 ^ 
3. Was COC tape present/unbroken on outer package? ) 

Notes: ^ 

4. Were samples received ambient on^tTHITed^^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: < y f ^»:r 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yes 
o-

Yes 
w 

Yes 
• 

Yes 
• 

Yes 
• 

No ^ 
• 1 

No 
• • 

NO/ 
03^ 

Yes^ No 
0^ • 

No^ 

Yes, No 
0^ D . 

Additional Comments: 

, /?7 
^ 75 7^;? , rT-it: fc f/<?r t'/J-'f---T" ic,,npk. 

r-'tcioTcV G/1 

Samples inspected and logged in by 

2013/2-86 

/=b iTlf c /7 e 5 

.Data: 



CHAIN OF CUSTODY RECORD 
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PROJECT 
NUMBER 

PROJECT NAME 

, : ^ "•//•• 1-

N
U

M
B

E
R
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F

 
C
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1 REMARKS 

LABORATORY 

N
U
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B
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R

 O
F

 
C

O
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E

R
S

 

1 REMARKS 

STA. NO. DATE TIME 

C
O

M
P

 

G
R

A
B

 

SAMPLE IDENTIFICATION N
U

M
B

E
R

 O
F

 
C

O
N

T
A

IN
E

R
S

 

1 REMARKS 

/ 

1 
1 

i / . 

1 

\ 
1 

i 
cLuc^ 

i 

1 

SAMPLED BY AND TITLE (SIGNATURE) DATE/TIME RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY: (SIGNATURE) 

RELINQUISHED BY; (SIGNATURE) DATE/TIME RECEIVED BY; (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY LAB: (SIGNATURE) 

REMARKS 
SAMPLE SHIPPED VIA 
• ups OBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER SAMPLE SHIPPED VIA 
• ups OBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER 

DISTRIBUTION: WHITE — ORIGINAL, ACCOMPANIES SHIPMENT, PINK— COPY TO COORDINATOR FIELD FII.ES, YELLOW - c LIENT 
FORM 340 
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PROJECT 
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PROJECT NAME 

N
U

M
B

E
R

 O
F

 
C

O
N

T
A

IN
E

R
S

 

j 

REMARKS 

LABORATORY 

N
U

M
B

E
R

 O
F

 
C

O
N

T
A

IN
E

R
S

 

j 

REMARKS 

STA. NO. DATE TIME 

C
O

M
P

 

G
R

A
B

 
SAMPLE IDENTIFICATION N

U
M

B
E

R
 O

F
 

C
O

N
T

A
IN

E
R

S
 

j 

REMARKS 

1 

SAMPLED BY AND TITLE (SIGNATURE) DATE/TIME RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY: (SIGNATURE) 

RELINQUISHED BY; (SIGNATURE) DATE/TIME RECEIVED BY; (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE /TIME RECEIVED BY LAB: (SIGNATURE) 

REMARKS 
SAMPLE SHIPPED VIA 
• ups OBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER SAMPLE SHIPPED VIA 
• ups OBUS 
• FEDERAL EXPRESS 

AIR BUS BILL NUMBER 

A 

DISTRIBUTION: WHITE — ORIGINAL ACCOMPANIES SHIPMENT, PINK — COPY TO COORDINATOR FIELD FILES, YELLOW - CLIENT 
FORM 340 X 

\ 



EST. : R, 

A RESOURCE ENGINEERING COMPANY ' ̂  
696 VIRGINIA ROAD, CONCORD, MA 01742. (617) 369-8910 

ERT ket. No. 10b-REB-0b2 
ERT Proj . No. E631-032 environmental and engineering excellence 

July 20, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set for Well 4A) received 
from the GAG plant on 11 June, 1987. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerity, 

Robert E. Bentley 
Quality Control Mana^r 
National Laboratory ̂Services 

REB/pjp 

cc: 
memo only 

A. Paradice 
P. Rose 
M. Spar1in 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 658-6399 

From: LABORATORY MANAGER 

Date of 
Issuance: July 20, 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set for Well 4A (E631-032) 

Date Sample 
Received: 11 June 1987 

Number of Samples 
Received/Matrix: 3 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 
Sample extracts for organic analyses will be archived for one (1) 
year. Separate notification will be sent to you prior to disposal 
of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for 
refrigerated storage, and three dollars ($3.00) per 
sample per quarter for ambient storage. You will be 
billed in advance each quarter based upon the number of 
samples in storage at the beginning of the quarter. The 
minimum storage fee per project will be fifty dollars 
($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal Express 
Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN THIRTY (30) 
DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET FOR WELL 4A 

ERT PROJECT NO. E631-032 
JULY 20, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set for well 4A) received by the ERT 
Analytical Chemistry Laboratory on 11 June 1987. The samples were 
to be analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Oualitv Assurance Project Plan for Sampling and 
Analvsis - GAC Plant Testing. June - Aucmst. 1986. ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Oualitv 
Assurance Project Plan for Sampling and Analvsis - GAC Plant 
Testing, June - Aucmst. 1986. ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted samples based on the 
following frequency; 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-dgi, fluorene-d.and chrysene-d. _, at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Minimum Standard 95% Confidence 
Surrogate Mean f%) Mean f%) Deviation f%) Limits 

Naphthalene-d 42 72 15 42-102 
Fluorene-d " 60 94 17 60-128 
Chrysene-d^2 20 30 12 10-54 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 40%, within the 20% - 150% target range. 

A review of the surrogate recoveries indicated that, with the 
exception of sample #44092 (Field ID B-06), all of the surrogate 
recoveries for the samples were within the lower 95% confidence 
limit as required in the Plan. Sample #44092 yielded a lower 
naphthalene surrogate recovery, which is typical of what has been 
observed in the past. Due to technician error, the method blank 
sample was inadvertently overspiked with a PAH fortification 
solution. As a result, analytical results for sample 
concentration were not corrected for batch method blank 
results according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2 ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE «: 

9. GC/MS TAPE f: 

10. CORRESPONDING DFTPP FILE f: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE •: 

15. COMMENTS: NA = Not Available 

B-Oi 

44092 

NA 

6/10/87 

6/11/87 

6/17/87 

7/08/87 

>78002 

RTE023 

>78D1 

ERT t 44323 

ERT • 44321 

44322 

>78001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER; 

3. FIELD LOGBOOK/PAGE NUMBER: 

4 SAMPLING DATE: 

5. DATE RECEIVED; 

6 DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE •: 

9. GC/MS TAPE «: 

10. CORRESPONDING DFTPP FILE #: 

11 CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13 CORRESPONDING SOLVENT BLANK SAMPLE: 

14 CORRESPONDING GC/MS CALIBRATION FILE »: 

15 COMMENTS: NA = Not Available 

W4-06 

44093 

NA 

6/10/87 

6/11/87 

6/17/87 

7/07/87 

>77004 

RTE023 

>77D1 

ERT « 44323 

ERT » 44321 

44322 

>77002 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

FIELD IDENTIFICATION: 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE I: 

GC/MS TAPE I: 

CORRESPONDING DFTPP FILE #: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

CORRESPONDING SOLVENT BLANK SAMPLE: 

CORRESPONDING GC/MS CALIBRATION FILE •: 

COMMENTS: NA = Not Available 

V4-06A 

44094 

NA 

6/10/87 

6/11/87 

6/17/87 

7/07/87 

>77005 

RTE023 

>77D1 

ERT i 44323 

ERT « 44321 

44322 

>77002 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3 FIELD LOGBOOK/PACE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE •: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTFP FILE «: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14 CORRESPONDING GC/MS CALIBRATION FILE • 

15. COMMENTS: NA » Not Available 

MB870383 

44321 

NA 

NA 

NA 

6/17/87 

7/08/87 

>78003 

RTE023 

>78D1 

ERT i 44323 

ERT t 44321 

44322 

>78001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

FIELD IDENTIFICATION; 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE »: 

GC/MS TAPE #: 

CORRESPONDING DFTPP FILE #; 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

CORRESPONDING SOLVENT BLANK SAMPLE: 

CORRESPONDING GC/MS CALIBRATION FILE •: 

COMMENTS: NA = Not Available 

LF870543 

44323 

NA 

4/10/S7 

6/11/87 

6/17/87 

7/07/87 

>77003 

RTE023 

>77D1 

ERT « 44323 

ERT • 44321 

44322 

>77002 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: B-06 ERT NO.: 44092 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO <A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD> PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (C,H,I> PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

Z,3-BENZ0FURAN ND 
2,3-DIHYDROlNDCNE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE 10 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE <3.1 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE 5.1 
FLUORANTHENE ND 
PYRENE ND 
BENZO <E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 15 

TOTAL PAH'S 15 

NO = Concentration < 95% Confidence Interval of MOL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: V4-0i ERT NO 44093 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (i,2,3-CD) PYRENE ND 
DIBENZ (A,H> ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

Z,3-BENZ0FURAN ND 
2,3-DlHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE S.O 
2-*MCTHYLNAPHTHALENE ND 
i-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CAR8AZ0LE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E> PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH S . 0 

TOTAL PAH'S 5.0 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: V4-06A ERT NO.: 44094 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

GUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO <1,2,3-CD) PYRENE ND 
OIBENZ (A,H) ANTHRACENE NO 
BENZO (C,H,1) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROlNDENE 50 
INDENE 7.5 
NAPHTHALENE ND 
BENZO (B) THIOPHENE 12 
INDOLE 10 
Z-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE 8.5 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE 37 
DIBENZOFURAN 1 . 7 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 3.5 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE 6.9 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E> PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 137 

TOTAL PAH'S 137 

ND s Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870363 ERT NO.: 44321 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE 20 
CHRYSENE 21 
BENZOFLUORANTHENES 40 
BENZO (A) PYRENE 20 
INDENO (1,2,3-CD) PYRENE 13 
DIBENZ (A,H) ANTHRACENE 14 
BENZO (G,H,I> PERYLENE 13 

TOTAL CARCINOGENIC PAH 141 

OTHER PAH'S 

2,3-6CNZOFURAN ND 
2,3-DfHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1 -METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 13 
ACENAPHTHENE 11 
DIBENZOFURAN ND 
FLUORENE 13 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 17 
ANTHRACENE 20 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE U 
PYRENE 15 
BENZO (E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 105 

TOTAL PAH'S 246 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; LF870S43 ERT NO.; 44323 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 12 
BENZO (A) ANTHRACENE ND 
CHRYSENE S.8 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (C,H,I) PERYLENE 3 . 1 

TOTAL CARCINOGENIC PAH 21 

OTHER PAH'S 

2,3-BCNZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE 8.2 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 13 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE NO 
DIBENZOFURAN ND 
FLUORENE 7 . 4 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE NO 
PYRENE ND 
BENZO (E) PYRENE 14 
PERYLENE NO 

TOTAL OTHER PAH 43 

TOTAL PAH'S 64 

ND = Concentration < ?5% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID: LF870543 ERT NO. 44323 

PARAMETERS SPIKE 
LEVEL 
(NC/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO(G,H, DFERYLENE 
INDENE 
QUINOLINE 
BENZO(E)FYRENE 
2-METHYLNAPHTHALENE 

114 
27 
21 
19 
20 
23 
17 
29 

31 
7.4 
S.8 
3.1 
8.2 
12 
14 
13 

>20% 
>20% 
>10% 
>10% 
>20% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 40 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below Its target recovery, 

as per QAPP. 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTLCAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: B-06 ERT NO: 44092 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(%) 

95% CONFIDENCE 
LIMITS 
<%) 

NAPHTHALENE-DO 12.5 0.60 
FLUORENE-DiO 12.0 11.4 
CHRYSENE-D12 9.9 1.1 

5 . 3 
95 
11 

42-102 
60-128 
10-54 

*= OUTSIDE CONTROL LIMITS 



£RT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: W4-06 ERT NO: 44093 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(*) 

95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-DO 12 5 6.9 
FLUORENE-DIO 12.0 11.7 
CHRYSENE-D12 9.9 10.2 

55 
97 
103 

42-102 
60-120 
10-54 * 

«= OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: W4-06A ERT NO: 44094 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(«) 

95% CONFIDENCE 
LIMITS 
(%> 

NAPHTHALENE-DO 12.5 6.5 
FLUORENE-DIO 12.0 10 
CHRYSENE-D12 9.9 1.8 

52 
84 
18 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MB8703i3 ERT NO: 44321 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(«) 

95% CONFIDENCE 
LIMITS 
(«) 

NAPHTHALENE-D8 12.S 6.S 
FLUORENE-DIO 12.0 10.9 
CHRYSENE-D12 9.9 11.2 

52 
91 
113 

42-102 
60-128 
10-54 » 

«= OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; LF870543 ERT NO: 44323 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 
(«) 

95* CONFIDENCE 
LIMITS 
(*) 

NAPHTHALENE-D8 12.S 5.7 
FLUORENE-DIO 12.0 7.5 
CHRYSENE-D9.4 9.9 9.4 

45 
62 
95 

42-102 
60-128 
10-54 » 

»= OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS ~ MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
niBENZO (A,H) ANTHRACENE 3.40 2.20 
:BENZO (G,H,I) PERYLENE 5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
--METHYLNAPHTHALENE 3.10 2.00 
.PHENYL 17.00 11.00 

ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled June 10, 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name 

VOL 

Project Location 

ANALYSES 

Projedt No. Field Logbook No. 

Sampler: (Signature) Chain of Custody Tape No. 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

// / / / / Type of / \ / / / / / / 
Sample /v / / / / / REMARKS 

B 'OH ^ '/j9-a:7 HHon. ^X/JL A 
U/^'OH O'/a-SP y/-5^ HHots X 

fWlif ^X/A X 

Relinquished by: (Signature) Date Time 

/V/^ 

Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received by; (Signature) Date Time 

Relinquished by: (Signature) Date Time Received fcvXaboratory: (Signature) Date Time 

//iOt) 
Sample Disposal Method: Disposed of by: (Signature) / / Date Time 

SAMPLE COLLECTOlO.^^ ^ < 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY J 
7~ JPo4ffCs y. 

/;> ^ A-sy t.ooir />J9AX 

rT XjfAeX /!vt/ 
S-S-'ifA6 

ERT 
SAMPLE COLLECTOlO.^^ ^ < 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY J 
7~ JPo4ffCs y. 

/;> ^ A-sy t.ooir />J9AX 

rT XjfAeX /!vt/ 
S-S-'ifA6 N9 9625 

1974-3-84 
% r- • _ 



ERT 
SAMPLE RECEIPT CHECK LIST 

Client BCV -
COC Record #(8): 9^95' 

HSdti 

^ *Vere samples^hippM^r hand-delivered? 

• 2. Was COC record present upon receipt of samples? 

Notes: 

's. Was COC tape present/unbroken on outer package? 

Notes: 

4. Were samples received ambient ^TchilM^ 

Notes: 

6. Were any samples received broken/leaking (improperly sealed? 
* 

Notes: 

^ 'Vera samples properly preserved? 

.40tes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yes^^o , 
cr • i 

Yes^ No 
^ • • 

Yes 
• 

No 

Yes ^ No 
• 

Yes No 
• Cl-C. 

Yes No 
• t3>r^ 

Yes No 

Additional Comments: 

• .Fx-7 

Samples inspected and logged in by. 

2013/2-86 

• Date: ] 



ERT 
M 

A RESOURCE ENGINEERING COMPANY 
6S6 VIRGINIA ROAD, CONCORD, MA 01742. (617) 369-8910 

ERT Ref. No. 105-REB-051 
ERT Proj. No. E631-037 

environmental and engineering excellence 

July 17, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the-^et- of wa^eSrmamples (set GAC-4) received from 
the GAG plant 7 July 1987. ^juis report is submitted in 
accordance with the-=«equiremefr€s of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Robert E. Bentley 
Quality Control Manager 
National Laboratory/ Services 

REB/pjp 

cc: 
memo only 

P. Rose 
A. Paradice 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
J. Craun 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 658-6399 

From: LABORATORY MANAGER 

Date of 
Issuance: July 17, 1987 

subject: SAMPLE RETENTION TERMS 

Client: St. Louis Park (E631-037) 

Date Sample 
Received: July 7, 1987 

Number of Samples 
Received/Matrix: 5 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 
Sample extracts for organic analyses will be archived for one (1) 
year. Separate notification will be sent to you prior to disposal 
of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for 
refrigerated storage, and three dollars ($3.00) per 
sample per quarter for ambient storage. You will be 
billed in advance each quarter based upon the nvimber of 
samples in storage at the beginning of the quarter. The 
minimum storage fee per project will be fifty dollars 
($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal Express 
Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN THIRTY (30) 
DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: ^ 

DATE: 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET FOR WELL GAC-4 

ERT PROJECT NO. E631-037 
JULY 17, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource^Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-4) received by the ERT Analytical 
Chemistry Laboratory on 7 July 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Oualitv Assurance Project Plan for Sampling and 
Analysis - GAC Plant Testing, June - August. 1986. ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Oualitv 
Assurance Project Plan for Sampling and Analvsis - GAC Plant 
Testing. June - August. 1986. ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted samples based on the 
following frequency: 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d_, fluorene-d.-, and chrysene-d._, at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Minimum Standard 95% Confidence 
Mean f%) Mean (%) Deviation (%) Limits Surrogate 

Naphthalene-dg 
Fluorene-d.Q 
Chrysene-d^2 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

42 
60 
20 

72 
94 
30 

15 
17 
12 

42-102 
60-128 
10-54 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 26%, within the 20% - 150% target range. 

A review of the surrogate recoveries indicated that nearly 
all of the surrogate recoveries for the samples were lower than 
95% confidence limit as required in the Plan. A review of the 
instrumental response for all samples indicated that the GC/MS met 
the required operating conditions for DFTPP and for the daily 
check standard. However, a generally lower recovery was noted 
throughout the samples run for this set. During sample 
preparation, the treated and treated duplicate samples were noted 
to have a yellow color which was not typical of the samples 
associated with the GAC-1,2 or 3 sets. It is believed, based 
upon overall response noted, that there was a matrix interference 
associated with these samples. Analytical results for sample 
concentration were corrected for batch method blank results 
according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. Since the levels found in the water for 
set 15A were in excess of the drinking water criterion, these 
analyses were conducted in accordance with the Remedial Action 
Plan and the July, 1986 Quality Assurance Project Plan. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #: 

15. COMMENTS: NA = NOT AVAILABLE 

GACFB-4 

44844 

NA 

07/02/87 

07/06/87 

07/07/87 

07/16/87 

>71608 

RTE023 

DFTPP>7/15B 

ERT # 44848 

ERT # 44939 

ERT # 44940 

>71604 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

GACT-4 

44845 

NA 

07/02/87 

07/06/87 

07/07/87 

07/16/87 

>71609 

RTE023 

DFTPP>7/15B 

ERT # 44848 

ERT # 44939 

ERT # 44940 

>71604 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: GACTD-4 

2. ERT SAMPLE NUMBER: 44846 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 07/02/87 

5. DATE RECEIVED: 07/06/87 

6. DATE EXTRACTED: 07/07/87 

7. DATE ANALYZED: 07/16/87 

8. GC/MS FILE #: >71610 

9. GC/MS TAPE #: RTE023 

•
 

o
 

H
 CORRESPONDING DFTPP FILE #: DFTPP>7/15B 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 44848 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 44939 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 44940 

14. CORRESPONDING GC/MS CALIBRATION FILE #: >71604 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

GACMS-4 

44848 

NA 

07/02/87 

07/06/87 

07/07/87 

07/15/87 

>71504 

RTE023 

DFTPP>7/15B 

ERT # 44848 

ERT # 44939 

ERT # 44940 

>71503 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

MB870439 

44939 

NA 

07/07/87 

NA 

07/07/87 

07/15/87 

>71505 

RTE023 

DFTPP>7/15B 

ERT # 44848 

ERT # 44939 

ERT # 44940 

>71503 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-4 ERT NO: 44844 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

NO Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-4 

CARCINOGENIC PAH'S 

ERT NO: 44845 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
4.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.9 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.2 
6.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-4 

CARCINOGENIC PAH'S 

ERT NO: 44846 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

3.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.2 

ND 
16 
ND 
ND 

<2.2 
ND 
ND 
ND 
ND 
2.2 
6.5 
1.6 
1.4 
ND 
4.2 
ND 
ND 
ND 

4.4 
5.7 
ND 
ND 

42 
45 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-4 

CARCINOGENIC PAH'S 

ERT NO: 44848 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

7.7 
ND 
3.7 
ND 
ND 
ND 
ND 
ND 

11 

ND 
25 
7.1 
ND 
2.7 
ND 

9.9 
ND 
ND 

4.9 
11 
3.8 
13 
ND 

<3.1 
ND 
ND 
ND 
ND 
ND 
2.3 
<1.6 

80 
91 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870439 ERT NO: 44939 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-4 ERT NO: 44848 

PARAMETERS SPIKE 
LEVEL 

OBSERVED 
LEVEL 

% RECOVERY TARGET 

(NG/L) (NG/L) 

NAPHTHALENE 114 29 25 >20% 
FLUORENE 27 13 48 >20% 
CHRYSENE 21 3.7 18 >10% 
BENZO(G,H,I)PERYLENE 19 TR <10* >10% 
INDENE 20 7.1 36 >20% 
QUINOLINE 23 7.7 33 >20% 
BENZO(E)PYRENE 17 2.3 14 >10% 
2-METHYLNAPHTHALENE 29 9.9 34 >20% 

AVERAGE % RECOVERY 26 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-4 ERT NO: 44844 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-DB 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

3.1 
5.7 
6.2 

24 
48 
62 

42-102 
60-128 
10-54 



ERT ANALYTICaL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-4 ERT NO: 44845 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 

(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

0.67 
0.96 
0.51 

5.4 
8.0 
5.2 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-4 ERT NO: 44846 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

1.8 
11 
1.4 

14 
95 
14 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-4 ERT NO: 44848 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

4.1 
5.6 
3.4 

33 
47 
34 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870439 ERT NO: 44939 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

4.3 
5.3 
5.9 

34 
44 
60 

42-102 
60-128 
10-54 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 
BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO (A) PYRENE 
INDENO (1,2,3-CD) PYRENE 
IIBENZO (A,H) ANTHRACENE 
JIBENZO (G,H,I) PERYLENE 

1.90 
4.40 
4.40 
9.70 
3.40 
4.40 
3.40 
5.30 

1.20 
2.80 
2.80 
6.20 
2.20 
2.80 
2.20 
3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO (B) THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLOURENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO (E) PYRENE 
PERYLENE 

1.90 
3.40 
2.90 

47.00 
2.20 
1.90 
5.00 
3.10 

17.00 
1.70 
1.30 
1.20 
0.88 
6.30 
3.10 
3.40 
2.50 
2.60 
4.40 
4.10 
1.50 
1.60 

1.20 
2.20 
1.80 

30.00 
1.40 
1.20 
3.20 
2.00 

11.00 
1.10 
0.83 
0.77 
0.56 
4.00 
2.00 
2.20 
1.60 
1.70 
2.80 
2.60 
0.96 
1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 
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CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled July 6, 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name i - o'Z~\ 

C./y r>/^ S-T 
Projwt No. 

Sampler: (Signature) 

Sample No./ 
Identification Date 

Project Location 

ST 
Field Logbook No. 

Time 

Chain of Custody Tape No. 
3.ao rfo ^ 

?.fiQS9/ :^aasr?S 

Lab Sample 
Number 

Type of 
Sample REMARKS 

H X/L 
LSJiSL HXiL 

iXf/. /y/y./5^/r 
7'S-S7 /3'r? ? 

7'<:~^7 13 L 3 H XlL. jarf/S^jfi X. 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date 

Date 

Time Received by: (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature^ Date 

7/7/!? 
Time 

Sample Disposal Method: Disposed of by: (Signaiure) Date Time 

CAMPLE C0LLECT05>^ 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

CANALYTICAL LABORATORY 

"'T-ycr JT /^/r. 
J-7-

-Kry/s 

EBT 
N9 10104 

1974-3-84 



ERT 

Client: » 5^ 

COG Record #(s): to iO*-} 

SAMPLE RECEIPT CHECK LIST 

^C,U'OZl 

Matrix Container ERT #(s) 

L /!tr*nder 

Were samples ̂ hjpge^r hand-delivered? 

Notes: 

2. Was COC record present upon receipt of samples? 

Notes: 

Notes: 

3. Was COC tape present/unbroken on outer package? 
Coa 'Loo^ O ZcoS^ 1 

4. Were samples received ambient or/chille(g? 

Notes: /(L P9c kS C^ICK 

5. Were any samples received broken/leaking (improperly sealed? 
* 

Notes: 

/. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: /7c"iC. 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received vvithin holding times? 

Notes: 

Yes . No , 
0^ • I 

Yes No 
• • 

Yes No. 
• 0^ 

Yes ^ No 

Yes No 
• 

Yes No 
• 

Yes ̂  No 
W D . 

Additional Comments: 

T^esC c.rc -7^ fhc^TCK V tC^ 

recCiVfJ u>c^rry\ rA' 

Date:, Samples inspected and logged in by 

2013/2-86 



V;- V 

TRANSMITTAL 

To= US. F/'/^ >o^ i/ 

^3 P Soi^i-A. O g^r hoirt^ 

CA > ^ ^ J joy 

A-fctti; ^jT/r-x 

Re: e/V/y 

/V\onQ.r\ 

7^r ^ >M/V 
WE ARE SENDING YOU 

From-. 

7//^/S'7 
A/. 

^<^rl^yx-^r 

C.7/7AA M/// 

Date: /y ^^^ ̂  

Our Project Mo. 
^ 2. 

IF MATERIAL RECEIVED IS NOT AS LISTED, 
PLEASE NOTIFY US AT ONCE 

^ATTACHED • UNDER SEPARATE COVER VIA 

• SHOP DRAWINGS • TRACINGS 

O PRINTS • CATALOGS 

• DOCUMENTS 

• SPECIFICATIONS 

• COPY OF LETTER 

• 

COPIES DATE ITEM 

/ Aa.A R^jsfori- 1^0 r ~^u./y / ^9^7' 
^ J' J 

S<X rr\P 

3Ja.^U 
vi^ 7^/-

yy&cK. )A^ /P r- Ou ̂  

REMARKS. 

w 

COPY TO 
FORMS 
REV 6/81 



V. y 

Engineers 
Planners 

'iSUa Economists 
Scientists 

July 16, 1987 

W6372O.FR JUL 2'^'1937 

Mr. Allen Scrivner 
CH2M Hill, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE: Analytical Data for Laboratory No. 9133 

Dear Mr. Scrivner: 

On July 02, 1987, the CH2M HILL Montgomery Laboratory 
received three samples with a request for analysis of 
selected organic parameters. 

The analytical results and the associated quality control 
data are enclosed. No unusual difficulties were encountered 
during the analysis of these samples. 

If you should have any questions concerning the data, 
please call. 

Sincerel 

•d Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-51 

CH2M HILL hAontgorr)ery Office 2567 fbWone Drive. P.O. Box 230548. 205.271.1444 
hAontgomery. Alatxjmo 36116 
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ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
o Finnigan Models 4021, 5100, 4510 Gas 

Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, cuid the 4200 
automatic Heated Sample Module. 

o Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

o Dohrman DX-20 Total Organic Halide System. 

o Water High Pressure Liquid Chromatograph with OV 
and Fluorescence detectors. 

ANALYTICAL METHOUOLOGY 
o Priority Pollutants: The water samples are 

analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

o Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

o Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

o Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

o Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



ANALYTICAL REPORT 
PAH> N 3nd S Heterocyclics 

Client: REILLY TAR 

Sseple Description: 7/1/87 12:58 CRAB TRAVEL BLANK 

Kstrix: HATER 

Lsborstory No : 
Date Received : 
Date Extracted: 
Date Analyzed : 

09133001 
07/02/87 
07/07/87 
07/09/87 

Coapounds 

2i3-Benzofuran 1 I 1 BMDL 
2f3-Dihydro-lH-Indene 1 1.1 1 3.6 
IH-Indene t 1.0 i BMDL 
Naphthalene 1 1.9 1 20 
Benzo(b)thiophene 1 1.0 1 BMDL 
Ouinoline 1 1.0 1 BMDL 
Isoguinoline 1 I 1 BMDL 
Indole 1 2.9 1 BMDL 
2-Methylnaphthalene 1 2.0 1 29 
1-Methylnaphthalene 1 1,0 1 23 
Biphenyl 1 1.0 1 19 
Acenaphthylene 1 1.0 1 BMDL 
Acenaphthene 1 1.3 1 BMDL 
Dibenzofuran 1 2.0 i 11 
Floorene 1 1.1 1 10 
Dibenzothiophene 1 I 1 BMDL 
Phenanthrene 1 1.0 1 51 
Anthracene 1 1.0 1 BMDL 
Acridine 1 1.8 1 11 
Phenanthridine 1 1.1 1 BMDL 
Carbazole 1 1.1 1 BMDL 
Fluoranthene 1 1.0 t BMDL 
Pyrene 1 1.0 1 BMDL 
Ben2o(a)anthracene 1 1.0 1 BMDL 
Chrysene/Tr iphenylene 1 1.0 1 BMDL 
Benzo(b S k)fluoranthene i 1.0 1 BMDL 
7il2-Diaethyl benzo(a)anthracene 1 I 1 BMDL 
Benzo<e)pyrene 1 1.0 1 BMDL 
Benzo(a)pyrene 1 1.0 1 BMDL 
Perylene 1 1.0 1 BMDL 
3-Methyl cholanthrene 1 I 1 BMDL 

SURROGATE RECOVERIES IZ REC.I 

l-Fluoronaphthalene 

NDLl I 
ns/l I 

-I-
I 

Conc.2l 
ng/1 I 

-I-
I 

Coapounds 

Indeno(1I2f3-cd)pyrene 
Dibenzo(afh)anthracene 
Benzo(gihfi)perylene 

I 

I OTHER COMPOUNDS: 
I 

62 I 
1 HDL - METHOD DETECTION LIMIT 
2 6MDL = BELOH METHOD DETECTION LIMIT 

MDLl 
ng/1 

1.7 1 BMDL 1 
1.1 1 BMDL 1 
1.0 1 BMDL 1 

Conc«2 
ng/1 

REVIEW 

MSC 

Coaaents: X Detection Liait not deterained. 



ANALYHCAL REPORT 
PAH> N and S Heterocyclics 

Client: REILLY TAR 

Saaple Description: 7/1/87 i:05 GRAB TREATED HATER 

Matrix: HATER 

Laboratory No : 
Date Received : 
Date Extracted: 
Date Analyzed t 

09133003 
07/02/87 
07/07/87 
07/09/87 

Compounds 

2i3-Benzotoran 
213-Dihydr o-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Iso<tuinoline 
Indole 
2-Hethylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Diberizothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Berizo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b ( klfluoranthene 
7»12-Dieethyl benzo(a)anthracene 
Benzo(e)pyrene 
Berizo(a)pyrene 
Perylene 
3-Hethyl cholanthrene 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

MDLl 
ns/l 

I 
1.1 
1.0 
1.9 
1.0 
1.0 
I 

2.9 
2.0 
1.0 
1.0 
1.0 
1.3 
2.0 
1.1 
I 

1.0 
1.0 
l.B 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
I 

1.0 
1.0 
1.0 

X 

Conc.2l 
ng/1 I 

1-
Coepounds 

Indeno(li2r3-cd)pyrene 
Dibenzo(aih)anthracene 
Benzo(grhfi)perylene 

I 
BHDL I 
33 I 
1.1 I 
1.5 I 
15 I 

BMDL I OTHER COMPOUNDS: 
1.9 I 
BMDL I 
BMDL I 
5.1 I 
10 i 
2.1 I 
55 I 
18 1 \ 
21 I \, 
2.1 I X'' 

6: ̂  ̂ fl" 

111 
2.2 I 
BMDL t 
BMDL I 
BMDL I 
5.B I 

I l.i I 
I BMDL I 
I BMDL I 
I BMDL I 
I BMDL I 
I BMDL I 
I BMDL I 
I BMDL I 
I BMDL I 
1-

Z REC.I 
I 

35 1 
1 MDL - METHOD DETECTION LIMIT 
2 BMDL = BELOH METHOD DETECUON LIMIT 

I 

MDLl 
ng/1 

1.7 
1.1 
1.0 

Cone.2 
ng/1 

BMDL 
BMDL 
BMDL 

REVIEH 

NSC 

Couents: X Detection Linit not deterained. 



ANALYTICAL REPORT 
PAHi N 3nd S Heterocyclics 

Client; REILLY TAR 

Leboretory No : 
Date Received t 
Dote Extracted: 
Date Analyzed : 

09«3002 
07/02/87 
07/07/87 
07/08/87 

Saeple Description: 7/1/87 i:00 GRAB TREATED HATER 

Matrix: HATER 

Conpounds 

2f3-Benzofurari 
2i3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Iso<]uinoline 
Indole 
2-Hethylnaphthalene 
1-Hethylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Flworene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
BenzoCalanthracene 
Chrysene/Triphenylene 
Benzo(b t k)fluoranthene 
7il2-Diaethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Methyl cholanthrene 

SURROGATE RECOVERIES 

l-Fluoronaphthalene 

NOLI 
na/l 

Cone.21 
na/l 1 

1-
Coopounds 

I 
11 BMDL 1 

1.4 1 110 1 
1.0 1 4.1 1 
1.9 1 4.1 1 
1.0 1 15 1 
1.0 1 BMDL 1 
1 1 BMDL 1 

2.9 I BMDL 1 
2.0 1 BMDL 1 
1.0 1 5.1 1 
1.0 1 9.9 1 
1.0 1 24 1 
1.3 1 56 1 
2.0 1 17 1 
1.4 1 25 1 
1 1 2.0 1 

1.0 1 12 1 
1.0 1 2.9 1 
l.B i BMDL 1 
1.4 1 BMDL 1 
1.1 1 BMDL 1 
1.0 1 6.7 1 
1.0 1 4.9 1 
1.0 1 BMDL 1 
1.0 1 BMDL 1 
1.0 1 BMDL 1 
1 1 BMDL 1 

1.0 1 BMDL 1 
1.0 1 BMDL 1 
1.0 1 BMDL 1 
I 1 BMDL 1 

—..-1- •1 1 •1 
Z REC.I 1 

62 I 

Indeno(lr2i3-cd)pyrene 
Dibenzo(aih)anthracene 
Benzo(3th»i)perylene 

OTHER COMPOUNDS: 

'>• 0 / r '! ' 

-I I,--

1 MDL - METHOD DETECTION LIMIT 
2 BMDL « BELOH METHOD DETECTION LIMH 

MDLl 
ns/l 

1.7 
1.4 
1.0 

Conc.2 
ng/1 

BMDL 
BMDL 
BMDL 

REVIEH 

MSC 

CoHents: I Detection Liiit not determined. 



Engineers 
Planners 
Econorpists 
Scientists 

July 16, 1987 

W63720.FR JUL 2 J'1887; 

7//^/37 
M 

Mr. Allen Scrivner 
CH2M Hill, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE: Analytical Data for Laboratory No. 9M33 

Dear Mr. Scrivner: 

On July 02, 1987, the CH2M HILL Montgomery Laboratory 
received three samples with a request for analysis of 
selected organic parameters. 

The analytical results and the associated quality control 
data are enclosed. No unusual difficulties were encountered 
during the analysis of these samples. 

If you should have any questions concerning the data, 
please call. 

Sincerel 

Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Office 2567 Falrlane Drive. P.O. Box 230548. 
Montgomery. Matoamo 36116 

205.271.1444 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
Finnigan Models 4021, 5100, 4510 Gas 
Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, emd the 4200 
automatic Heated Sample Module. 

Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

Dohrman DX-20 Total Organic Halide System. 

Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHUUOLOGY 

^ * mgLABl/016 

Priority Pollutants: The water samples are 
analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 



ANALYTICAL REPORT 
PAHT N and S Heterocyclics 

Clients REILLY TAR 

Saaple Description: 7/1/87 12:58 GRA8 TRAVEL BLANK 

Matrix: HATER 

Laboratory No S 
Date Received S 
Date Extracted: 
Date Analyzed S 

09133001 
07/02/87 
07/07/87 
07/09/87 

Compounds 

2»3-Benzoforan 1 I 1 BMDL 
2f3-Dihydro-lH-Indene 1 1.1 1 3.6 
IH-Indene 1 1.0 1 BMDL 
Naphthalene 1 1.9 1 20 
Benzo(b)thiophene 1 1.0 1 BMDL 
Quinoline 1 1.0 1 BMDL 
Isoquinoline 1 I 1 BMDL 
Indole 1 2.9 1 BMDL 
2-Methylnaphthalene 1 2.0 1 29 
l-Methylnaphthalene 1 1.0 1 23 
Biphenyl 1 1.0 1 19 
Acenaphthylene 1 1.0 1 BMDL 
Acenaphthene 1 1.3 1 BMDL 
Dibenzofuran 1 2.0 1 11 
Fluorene 1 1.1 1 10 
Dibenzothiophene 1 I 1 BMDL 
Phenanthrene 1 1.0 1 51 
Anthracene 1 1.0 1 BMDL 
Acridine 1 1.8 1 11 
Phenanthridine 1 1.1 1 BMDL 
Carbazole 1 1.1 1 BMDL 
Fluoranthene 1 1.0 1 BMDL 
Pyrene 1 1.0 1 BMDL 
Benzo(a)anthracene 1 1.0 1 BMDL 
Chrysene/Triphenylene 1 1.0 1 BMDL 
Benzo(b S klfluoranthene 1 1.0 1 BMDL 
7>12-Dimethyl benzo(a)anthracene 1 I 1 BMDL 
Benzo(e)pyrene 1 1.0 1 BMDL 
Benzo(3)pyrene 1 1.0 1 BMDL 
Perylene 1 1.0 1 BMDL 
3-Methyl cholanthrene 1 1 1 BMDL 

SURROGATE RECOVERIES 
1 1 _ 
IZ REC.I 

1-Fluoronaphthalene 

NDLl 
ng/1 

Cone.21 
ng/1 I 

1-
Compounds 

62 I 

Indeno(1I2»3-cd)pyrene 
Dibenzo(a•h)anthr acene 
Benzo(gihii)perylene 

I 
I OTHER COMPOUNDS: 
I 

1 MDL - METHOD DETECTION LIMIT 
2 BMDL = BELOH METHOD DETECTION LIMIT 

MDLl 
ng/1 

1.7 1 BMDL 1 
1.1 1 BMDL i 
1.0 i BMDL 1 

REVIEH 

MSC 

Comments: I Detection Limit not determined. 



ANALYTICAL REPORT 
PAH» N and S Heterocyclics 

Client; REILLY TAR 

Sample Description! 7/1/87 i:05 GRAB TREATED HATER 

Hatrix! HATER 

Laboratory Ho \ 
Date Received t 
Date Extracted! 
Date Analyzed ! 

09433003 
07/02/87 
07/07/87 
07/09/87 

Compounds 

2f3-Benzoturan 
2»3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Isoquinoline 
Indole 
2-Nethylnaphthalene 
1-Hethylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
6enzo(a)anthracene 
Chrysene/Tr iphenylene 
Benzo(b & kltluoranthene 
7il2-DiBethyl benzo(a)anthracene 
Benzo(e)pyrene 
8enzo(a)pyrene 
Perylene 
3-Hethyl cholanthrene 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

HDLl I 
na/l I 

1 

1.4 1 
1.0 I 
1.9 I 
1.0 I 
1.0 I 
I 

2.9 I 
2.0 I 
1.0 I 
1.0 I 
1.0 I 
1.3 I 
2.0 I 
1.4 I 
1 I 

1.0 I 
1.0 I 
1.8 I 
1.4 I 
1.1 I 
1.0 I 
1.0 i 
1.0 I 
1.0 I 
1.0 I 
I I 

1.0 I 
1.0 I 
1.0 I 
X 

Cone.21 
ng/1 I 

I 
I 

Compounds 

I 
BNDL I 
33 I 
4.1 I 
4.5 I 
15 I 

BNDL I OTHER COHPOUNDSi 

Indeno(li2r3-cd)pyrene 
Dibenzo(aih)anthracene 
BenzoCgrhfDperylene 

I 1.9 I 
BNDL I 
BNDL I 
5.1 I 
10 I 
2.4 I 
55 I 
18 I 
24 I 
2.1 I 
11 I 
2.2 I 
BNDL I 
BNDL I 
BNDL I 
5.8 I 
4.6 I 
BNDL I 
BNDL I 
BNDL 
BNDL 
BNDL 
BNDL 
BNDL 

I BNDL I 
1-

X REC.I 
I 

35 I 
1 NDL - NETHOD DETECTION LINIT 
2 BNDL = BELOH NETHOD DETECTION LINIT 

NOLI 
ng/l 

1.7 
1.4 
1.0 

Cone.2 
ng/l 

BNDL 
BNDL 
BNDL 

REVIEH 

NSC 

Comments! t Detection Limit not determined. 



ANALYTICAL REPORT 
PAHi N and S Heterocyclics 

Client; REILLY TAR 

Leboratory No • 
Date Received t 
Date Extracted: 
Date Analyzed : 

09^3002 
07/02/87 
07/07/87 
07/08/87 

Sample Description; 7/1/87 i;00 GRAB TREATED HATER 

Matrix; HATER 

Compounds 
NDLl I 
na/l I 

-I 
1 

Cone.21 
n3/l I 

-i-
I 

Compounds 

2f3-Benzofuran 1 I 1 BNDL 1 Indeno(li2i3-cd)pyrene 
2» 3-Dihydro-lH-Indene 1 1.4 1 110 i Dibenzo(aih)anthracene 
IH-Indene 1 1.0 1 4.1 1 Benzo(grhri)perylene 
Naphthalene 1 1.9 1 4.1 1 
Benzo(b)thiophene 1 1.0 1 15 1 
Quinoline 1 1.0 1 BHDL i OTHER COHPOUNDS; 
Isoguinoline 1 I 1 BHDL 1 
Indole 1 2.9 1 BHDL 1 n 7 2-Hethylnaphthalene 1 2.0 i BHDL 1 oi 8' 1-Hethylnaphthalene 1 1.0 1 5.1 1 

-> Biphenyl 1 1.0 1 9.9 1 -> 
Acenaphthylene 1 1.0 1 24 1 
Acenaphthene 1 1.3 1 56 1 
Dibenzofuran 1 2.0 1 17 0 
Fluorene 1 1.4 1 25 
Dibenzothiophene 1 1 1 2.0 1 
Phenanthrene 1 1.0 1 12 1 
Anthracene 1 1.0 1 2.9 1 
Acridine 1 1.8 1 BHDL 1 
Phenanthridine 1 1.4 1 BHDL 1 
Carbazole 1 1.1 1 BHDL 1 
Fluoranthene 1 1.0 1 6.7 1 
Pyrene 1 1.0 1 4.9 1 
8enzo(a)anthracene 1 1.0 1 BHDL 1 
Chrysene/Tr iphenylene 1 1.0 1 BHDL 1 
Benzo(b & k)fluoranthene 1 1.0 1 BHDL 1 
7Fl2-Dimethyl benzo(a)3nthracene 1 I 1 BHDL 1 
Benzo(e)pyrene 1 1.0 1 BHDL 1 
Benzo(a)pyrene 1 1.0 1 BHDL 1 
Perylene 1 1.0 1 BHDL 1 
3-Hethyl cholanthrene 1 I 1 

1 1 

BHDL 1 
•1 
1 
1 1 HDL 

SURROGATE RECOVERIES 
—"1" 

IZ REC.I 
1 1 

1 
•1 
1 
1 1 HDL - METHOD DETECTION LIMIT 

1-Fluoronaphthalene 1 62 1 1 2 BHDL = BELOH METHOD DETECTION LIMIT 

HDLl 
ng/1 

1.7 1 BHDL 1 
1.4 1 BHDL 1 
1.0 i BHDL 1 

Conc.2 
ng/1 

REVIEH 

HSC 

Comments; I Detection Limit not determined. 
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ERT. 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD, MA 01742, (617) 369-8910 

ERT Ref. No. 105-REB-049 
ERT Proj. No. E631-036 

environmental and engineering excellence 

July 16, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set GAC-3) received from 
the GAG plant of 2 July 1987. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincer 

Robert b. Bent'f^ 
Quality Control Manag^ 
National Laboratory ^rvices 

REB/pjp 

cc: 
memo only 

P. Rose 
A. Paradice 
M. Sparlin 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
J. Craun 
W. Gregg 
Chemistry File 

Hi 

% 

6. •%%% -% 

% 
CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 
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ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 658-6399 

From: LABORATORY MANAGER 

Date of 
Issuance: July 16, 1987 

Subject: SAMPLE RETENTION TERMS 

Client: St. Louis Park (E631-036) 

Date Sample 
Received: July 2, 1987 

Number of Samples 
Received/Matrix: 5 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 
Sample extracts for organic analyses will be archived for one (1) 
year. Separate notification will be sent to you prior to disposal 
of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for 
refrigerated storage, and three dollars ($3.00) per 
sample per quarter for ambient storage. You will be 
billed in advance each quarter based upon the number of 
samples in storage at the beginning of the quarter. The 
minimum storage fee per project will be fifty dollars 
($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal Express 
Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN THIRTY (30) 
DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 
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ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET FOR WELL GAC-3 

ERT PROJECT NO. E631-036 
JULY 16, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set GAC-3) received by the ERT Analytical 
Chemistry Laboratory on 2 July 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Oualitv Assurance Project Plan for Sampling and 
Analvsis - GAC Plant Testing, June - August. 1986. ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Oualitv 
Assurance Project Plan for Sampling and Analvsis - GAC Plant 
Testing. June - Aucmst. 1986. ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted samples based on the 
following frequency: 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-dgi, fluorene-d,_, and chrysene-d.at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Minimum Standard 95% Confidence 
Surrogate Mean Mean f%l Deviation (%) Limits 

Naphthalene-dg 42 72 15 42-102 
Fluorene-d-. ° 60 94 17 60-128 
Chrysene-d^2 20 30 12 10-54 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 51%, within the 20% - 150% target range. 

A review of the surrogate recoveries indicated that all of 
the surrogate recoveries for the samples were within the lower 95% 
confidence limit as required in the Plan. Analytical results for 
sample concentration were corrected for batch method blank results 
according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. Since the levels found in the water for 
set 15A were in excess of the drinking water criterion, these 
analyses were conducted in accordance with the Remedial Action 
Plan and the July, 1986 Quality Assurance Project Plan. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #: 

15. COMMENTS: NA = NOT AVAILABLE 

GACFB-3 

44805 

NA 

07/01/87 

07/02/87 

07/02/87 

07/14/87 

>71415 

RTE023 

DFTPP>714D1 

ERT # 44809 

ERT # 44854 

ERT # 44855 

>71403 



ERT T^ALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

GACT-3 

44806 

NA 

07/01/87 

07/02/87 

07/02/87 

07/14/87 

>71416 

RTE023 

DFTPP>714D1 

ERT # 44809 

ERT # 44854 

ERT # 44855 

>71403 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

GACTD-3 

44807 

NA 

07/01/87 

07/02/87 

07/02/87 

07/14/87 

>71417 

RTE023 

DFTPP>714D1 

ERT # 44809 

ERT # 44854 

ERT # 44855 

>71403 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

GACMS-3 

44809 

NA 

07/01/87 

07/02/87 

07/02/87 

07/14/87 

>71412 

RTE023 

DFTPP>714D1 

ERT # 44809 

ERT # 44854 

ERT # 44855 

>71403 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #i 

15. COMMENTS: NA = NOT AVAILABLE 

MB870422 

44854 

NA 

07/01/87 

07/02/87 

07/02/87 

07/14/87 

>71414 

RTE023 

DFTPP>714D1 

ERT # 44809 

ERT # 44854 

ERT # 44855 

>71403 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-3 

CARCINOGENIC PAH'S 

ERT NO: 44805 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
8.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.9 
4.1 
2.2 
2.6 
ND 

<3.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

19 
19 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; GACT-3 

CARCINOGENIC PAH'S 

ERT NO: 44806 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
86 

<2.9 
ND 
11 
ND 
ND 
4.7 
ND 
19 
40< 
15' 
22^ 
ND 

9.0 
ND 
ND 
ND 
4.8 
4.1 
ND 
ND 

216 
216 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-3 

CARCINOGENIC PAH'S 

ERT NO: 44807 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
110 
3.4 
ND 
14 
ND 
ND 
5.8 
<17 
24 
49 
20 
25 
ND 
11 
ND 
ND 
ND 
5.4 
4.3 
ND 
ND 

272 
272 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-3 ERT NO: 44809 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 16 
BENZO(A)ANTHRACENE ND 
CHRYSENE 3.4 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH 19 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 8 5 
INDENE 14 
NAPHTHALENE 50 
BENZO(B)THIOPHENE 12 
INDOLE ND 
2-METHYLNAPHTHALENE 17 
1-METHYLNAPHTHALENE 5.5 
BIPHENYL ND 
ACENAPHTHYLENE 19 
ACENAPHTHENE 40 
DIBENZOFURAN 17 
FLUORENE 37 
DIBENZOTHIOPHENE ND 
PHENANTHRENE 10 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 5.4 
PYRENE 4.5 
BENZO(E)PYRENE 2.0 
PERYLENE ND 

TOTAL OTHER PAH 318 
TOTAL PAH'S 337 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; MB870422 ERT NO: 44854 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(l,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-3 ERT NO: 44809 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGET 
LEVEL LEVEL 
(NG/L) (NG/L) 

NAPHTHALENE 114 50 44 >20% 
FLUORENE 27 37 137 >20% 
CHRYSENE 21 3.4 16 >10% 
BENZO(G,H,I)PERYLENE 19 TR <10* >10% 
INDENE 20 14 70 >20% 
QUINOLINE 23 16 70 >20% 
BENZO(E)PYRENE 17 2.0 12 >10% 
2-METHYLNAPHTHALENE 29 17 59 >20% 

AVERAGE % RECOVERY 51 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACFB-3 ERT NO: 44805 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 10.7 
FLUORENE-DIO 12 13.9 
CHRYSENE 9.9 6.7 

82 
116 
68 

42-102 
60-128 
10-54 * 

*= OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACT-3 ERT NO: 44806 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 7.3 
FLUORENE-DIO 12 10.9 
CHRYSENE 9.9 4.2 

58 
91 
42 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACTD-3 ERT NO: 44807 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 8.4 
FLUORENE-DIO 12 11.4 
CHRYSENE 9.9 3.7 

67 
95 
37 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: GACMS-3 ERT NO: 44809 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

6.7 
9.7 
4.1 

54 
81 
41 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870422 ERT NO: 44854 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 9.4 
FLUORENE-DIO 12 11.8 
CHRYSENE 9.9 9.6 

75 
98 
97 

42-102 
60-128 
10-54 * 

*= OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS - MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
DIBENZO (A,H) ANTHRACENE 3.40 2.20 
DIBENZO (G,H,I) PERYLENE 

• 

5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2-METHYLNAPHTHALENE 5.00 3.20 
1-METHYLNAPHTHALENE 3.10 2.00 
31PHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1. 10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1. 60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2 . 60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



»*. 

CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled July 1, 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name BCS • ^ 

_ — ^ —— y n 

t No. 

Sampler: (Signature) 

Sample No./ 
Identification Date 

' 

Time 

Project Location 

ST- L&oisr 
Field Logbook No. 

Chain of Custody Tape No. 
SLOae^C^ SLOOC'O.S. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

<^A(T.rA~3 L3GC- i XiL 
e^A<=.T" 3 J 3 03. 

7-J'27 ^Xfl. 

(7^/)crp-z 1317 'iHVT ^XlL /P/r7/?zrx> X 
V-Z-S-V /i'/^ vvr^v 

Relinquished by: (Signature) 

Relinquished (Signature) 

Date 

y-z-S'y 
Date 

Time Received by: (Signature) 

l'rs2o 
Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) leceived for Labor Date , 
rhlr? 

Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

< .S^PLE COLLECTOgy^ \ 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY 

Roi>£'M7~ /^OAl/c'^ 
/'AAfr: 

Scos' £>ZU<7 

ERT 
3y /^A)A.k /7AJ N9 10133 

1974-3-84 



ERT 
SAMPLE RECEIPT CHECK LIST 

Client: » ST Lo^n) pctCV- cooj'-j-C"? 

COC Record #(s): /o / / 3 

Matrix Container ERT #(s) 

hyxLL , #• 
• 

1. Were samples ^hippe^r hand-delivered? 

Notes: /3-irK ill ^ V/ 2_ cy 9 2^ ' ClT' 

2. Was COC record present upon receipt of samples? 

Notes: 

*3. Was COC tape present/unbroken on outer package? 
f ocler 
cooftr i=>-\ ZcoccZ , ̂occ,oJ 

4. Were samples received ambient or chilli 

Notes: 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

6. Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: /yc^t 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Yes^ No ^ 
0^ • i 

Yes^ No 
0^ • 

Yes 
• 

Yes 
• 

Yes 
• 

No 

Yes ^ No 
0^ • 

No^ 
0^. 

0^ 

Yes No 
• 

Additional Comments: 

' SrC 'O A 7 

^ples inspected and logged in by. .Date:. y/z/rz 



r/r/gr/ 
M 

JDL 3 198T 

July 10, 1987 

Ms. Erin Moran 
Remedial Project Leader 
United States Environmental 

Protection Agency, Region 5 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Michael K. Vennewitz 
Remedial Project Leader 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155 

RE: Interim Sampling - GAC Plant 
St. Louis Park, Minnesota 

Dear Project Leaders: 

Enclosed are the reports of the June 16, 1987 sampling (event No. 16) of the 
St. Louis Park GAC plant. The results of the treated water analysis appear to 
corroborate the results of sampling event No. 15A. 

Sincerely, 

Mr. Richard D. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

Mr. John C. Craun 
Reilly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 

5005 minnetonka boulevard • at. iouls park, minneaota 55416-2290 • phone (612) 924-2500 



ERT. I® 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD, MA 01742, (617) 369-0910 

EUT Ret. No. lUb-RJ:;B-U4b ^ 
ERT Proj . No. E631-031 environmental and engineering excellence 

July 9, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set no. 16) submitted 
from the GAG plant on 16 June, 1987. Please note that we have not 
sent copies of this report to D. Bicknell, U.S. EPA; R. Clark, 
Minnesota Department of Health; and D. Robohm, Minnesota PCA. 

If you have any questions or comments, please feel free to 
contact me. 

Sincerely, 

Robert E. Bentley 
Quality Control Manager 
National Laboratory Services 

REB/pjp 

cc: 
memo only 

A. Paradice 
P. Rose 
M. Spar1in 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 658-6399 

From: LABORATORY MANAGER 

Date of 
Issuance: July 9, 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set 16 (E631-031) 

Date Sample 
Received: 16 June 1987 

Number of Samples 
Received/Matrix: 6 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 
Sample extracts for organic analyses will be archived for one (1) 
year. Separate notification will be sent to you prior to disposal 
of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for 
refrigerated storage, and three dollars ($3.00) per 
sample per quarter for ambient storage. You will be 
billed in advance each quarter based upon the number of 
samples in storage at the beginning of the quarter. The 
minimum storage fee per project will be fifty dollars 
($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal Express 
Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN THIRTY (30) 
DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL BE DISPOSED. 

OPTION: 

AUTHORIZATION NO. : (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET NO. 16 

ERT PROJECT NO. E631-031 
JULY 9, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 16) received by the ERT Analytical 
Chemistry Laboratory on 17 June 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Qualitv Assurance Project Plan for Sampling and 
Analvsis - GAC Plant Testing. June - August. 1986. ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Qualitv 
Assurance Project Plan for Sampling and Analvsis - GAC Plant 
Testing. June - August. 1986. ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted smaples based on the 
following frequency: 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) sample 
submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphtha1ene-d-, fluorene-d.Q, and chrysene-d._» at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Minimum Standard 95% Confidence 
Surrogate Mean f%) Mean (%) Deviation f%) Limits 

Naphthalene-d 42 72 15 42-102 
Fluorene-d-. ® 60 94 17 60-128 
Chrysene-dj^2 20 30 12 10-54 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 80%, within the 20% - 150% target range. 

A review of the surrogate recoveries indicated that all of 
the surrogate recoveries for the samples were within the lower 95% 
confidence limit as required in the Plan. Analytical results for 
sample concentration were corrected for batch method blank results 
according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. Total other PAR'S in all of the 3 treated 
samples were found to be in excess of the drikning water 
criterion. In accordance with the requirements of the June 1986 
QAPP, the City of St. Louis Park was notified on 24 June 1987 for 
set 15A. This set - #16 - was sampled after set 15A, and provides 
corroboration of the set 15A results. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 , riELD IDENTIFICATION: 

2 ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE. 

5. DATE RECEIVED: 

6. DATE EXTRACTED 

7. DATE ANALYZED: 

8. GC.'MS FILE # : 

i. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE # 

15. COMMENTS: NA = Not Available 

3-16 

4 424 6 

NA 

6/16/87 

6/17/87 

6/27/87 

6/30/87 

>63002 

RTE020 

>630D3 

ERT « 44428 

ERT # 44429 

ERT * 44430 

>63001 



EST ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 FIELD IDENTIFICATION: T-16 

2. ERT SAMPLE NUMBER- 44247 

3 ft ELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE- 4/16/87 

5 DATE RECEIVED: 6/17/87 

6 DATE EXTRACTED: .6/23/87 

7. DATE ANALYZED: 6/25/87 

8 CC/MS PILE #: >62503 

9 GC/MS TAPE #: RTE020 

10. CORRESPONDING DFTP? FILE «: >62501 

11. CORRESPONDING MATRIX SPIKE SAMPLE; ERT # 44428 

12 CORRESPONDING METHOD BLANK SAMPLE: ERT # 44429 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 44430 

14 CORRESPONDING GC/MS CALIBRATION FILE #: >62502 

15. COMMENTS: NA = Not Available 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION. TD-16 

2. ERT SAMPLE NUMBER 44248 

•3. FIELD LOGBOOK/PAGE NUMBER: NA 

4 SAMPLING DATE: 6/U/87 

5. DATE RECEIVED: 6/17/87 

6. DATE EXTRACTED: 6/23/87 

7. DATE ANALYZED: 6/25/87 

8. GC/.MS FILE #: > 62504 

9 GC/MS TAPE ft-. RTE020 

10. CORRESPONDING DFTrP FILE #: >625D1 

;1. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 44428 

12 CORRESPONDING METHOD BLANK SAMPLE: ERT # 4442? 

13 CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 44430 

14 CORRESPONDING GC/MS CALIBRATION FILE #: >62502 

15. COMMENTS: NA = Not Available 



ERT ANALYTICA: LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 FIELD IDENTIFICATION: 

I. ERT SAMPLE NUMBER 

3. FIELD LOGBOOKIPAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED 

7. DATE ANALYSED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DETPP FILE #: 

11. CORRESPONDING MATRIX EFIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. C0RRE3F0NDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE # 

15. COMMENTS: NA = Not Available 

TD-16A 

44249 

NA 

6/ U /87 

6/17/87 

6/23/87 

6/25/87 

>62506 

RTE020 

>62501 

ERT # 44423 

ERT « 44429 

ERT # 44430 

>62502 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3 FIELD LOGBOOK/PAGE NUMBER: 

4. S\MPLINC DATE-

5. DATE RECEIVED: 

4 DATS EXTRACTED-

7. DATE ANALYZED: 

6. GC/MS FILE #: 

9. GC/MS TAPE #: 

0. CORRESPONDING DFTPP FILE i: 

1. CORRESPONDING MATRIX SPIKE SAMPLE: 

2 CORRESPONDING METHOD BLANK SAMPLE: 

3. CORRESPONDING SOLVENT BLANK SAMPLE: 

4. CORRESPONDING GC/MS CALIBRATION FILE # 

COMMENTS: NA = Not Available 

MS-16 

4 4 25 0 

NA 

6/16/87 

6/17/87 

6/23/87 

6/25/87 

>62507 

RTE020 

>625D1 

ERT # 44428 

ERT # 44429 

ERT # 44430 

>62502 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 FIELD IDENTIFICATION 

2 ERT SAMPLE NUMBER: 

3 FIELD LOGBOOK/PAGE NUMBER: 

A . SAMPLING DATE: 

5, DATE RECEIVED: 

i. DATE EXTRACTED: 

7 DATE ANALYZED 

8 GC/M5 FILE 1i : 

?. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13 CORRESPONDING SOLVENT BLANK SAMPLE: 

H. CORRESPONDING GC/MS CALIBRATION FILE * 

15. COMMENTS: NA = Not Available 

F-U 

4425 1 

NA 

6/16/87 

6/17/87 

6/23/87 

6/30/87 

>63004 

RTE020 

>63003 

ERT # 44428 

ERT # 44427 

ERT # 44430 

>63001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: LF870530 

2. ERT SAMPLE NUMBER: ^4428 

3. FIELD LOGBOOK/PACE NUMBER: NA 

4. SAMPLING DATE NA 

5. DATE RECEIVED: 6/23/87 

6. DATE EXTRACTED: 6/23/87 

7 DATE ANALYZED o/25/87 
9 

8 GC/M5 FILE #: >62505 

9: GC/MS TAPE # RTE02G 

10. CORRESPONDING DFTPP FILE >625D1 

11 CORRESPONDING MATRIX SPIKE SAMPLE ERT # 44428 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 44429 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 44430 

14 CORRESPONDING GC/MS CALIBRATION FILE #: >62502 

i5. COMMENTS: NA = Not Available 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1 FIELD IDENTIFICATION: MB870380 

2. EP.T SAMPLE NUMBER: 4 4 4 2 9 

3 FIELD LOGBOOK/PAGE NUMBER- NA 

•i SAMPLING DATE: NA 

5. DATE RECEIVEE: NA 

6. DATE EXTRACTED: 6/23/87 

DATE ANALYZED: 6/30/87 

a. GC/MS FILE 4: >63003 

9. GC/MS TAPE »: RTE020 

10, CORRESPONDING DFTPP FILE #: >630D3 

11 CORRESPONDING MATRIX SPIKE SAMPLE: ERT * 44428 

12 CORRESPONDING METHOD BLANK SAMPLE: ERT fc 44429 

13 CORRESPONDING SOLVENT BLANK SAMPLE: ERT i 44430 

H. CORRESPONDING GC/MS CALIBRAFICN FILE #: >63001 

15. C0MHENT3: NA = Not Available 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FltLD ID B-U. ERT NO. : 14216 

CARCINGCENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOL:NE ND 
BENZO <A) ANTHRACENE ND 
CHRYSENE ND 
BENZOELUORANTHENES ND 
3EHZC (A.^ FYRENE ND 
iNDENO (1,Z,3-CD) Pi'REME ND 
OIBENZ lA^H.^ ANTHRACENE ND 
EENZO •X.Hrl) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-EENZGtURAN ND 
2,3-DIHYDROINDENE ND 
IHDENE ND 
NAPHTHALENE ND 
BENZO <B) THiOPHENE ND 
INDOLE ND 
2-METHVLNAFHTHALENE ND 
1-METHYLN-APHTHALENE ND 
BI PHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHEHE ND 
DIBENZOfURAN ND 
ELUORENE ND 
DIBENZOTHICPHENE ND 
FHENANTHRENE ND. 
ANTHRACENE ND 
ACRIDIME ND 
CARBAZOLE ND 
FLuORAHTHEME ND 
FYRENE ND 
BENZO IE' FYRENE NO 
PERYLENE ND 

TOTAL OTHER PAH ND 

TOTAL FAH'S ND 

ND -- C cTiccn r r a t t on < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: T-16 ERT NO 4 <12 4 7 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
NG / L ) 

QUINOLINE • ND 
SENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO <i,2.3-CD) PYRENE ND 
DI3ENZ iA,H) ANTHRACENE ND 
BSNZD (G,H,;) FEHYLENE - ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-EENZOFURAN <1.9 
1,3-DIHYDROINDENE 220 
INDENE 10 
NAPHTHALENE ND 
EENZO (B) TKIOPKENE 56 
INDOLE ND 
2-HETHVLNAPHTHALENE ND 
; -MECHYLNAPHTHALENE 18 
BIPHENYL 29 
ACENAPHTHYLENE 56 
ACENAPHTHENE 91 
DIBENZOFURAN 47 
FLUORENE 83 
DIBENZOTHiOPHENE 3.7 
PHENANTHRENE 43 
ANTHRACENE 9.2 
ACRID INE ND 
CARBAZOLE ND 
FLUORANTHENE 17 
PYRENE 12 
3ENZ0 (E' TYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 700 

TOTAL PAH'S 700 

ND .- Concent r.it ion < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID TD-U ERT NO 4 42 48 

CARCINOGENIC PAH'S 

PARAMEfERS ANALYTICAL RESULT 
(NG/L) 

QJINOLINE ND 
eZNZO A) ANTHRACENE ND 
CHRYSEHE ND 
aFNZOtLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO U,2,3-CD-/ PYRENE ND 
DIBENZ >;A,H) ANTHRACENE ND 
EENZO (C,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2 3-EENZOFUnAN ND 
2,3-DIHYDROINDENE 130 
INDEHE E . 0 
NAPHTHALENE ND 
BENZO (B/ THIOPKENE 35 
INDOLE ND 
2-METHYLNAPKTHALENE ND 
i-METhYLNAPHTHALENE 1 1 
BIPHENYL 19 
ACENAFH7HYLENE 35 

ACENAPHTHENE 57 
0JBENZOFURAN 30 

FLUORENE 5 4 

DiBEMZOTHiOPHENE / 6 ,9 

PHENANTHRENE 35 

ANTHRACENE 7 . 0 

ACRIDINE ND 

C A R B A Z 0 L E ND 

FLUGRAN'iHENE 16 

PYRENE 1 2 
EENZO (E) PYRENE ND 

PERYLENE ND 

TOTAL OTHER PAH 454 

TOTAL PAH'S 454 

MD - Ccncartration < 95% Confidence Interval of MDL 



EUT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID TD-16A ERT NO.: 44249 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
RENLO .A) ANTHRACENE ND 
CHRYSENE ND 
BEHZOFLIIORANTHENES ND 
BENZO (A) PYRENE ND 
INDEHO (1,2.3~CD) PYRENE ND 
DIEENZ (A,H) ANTHRACENE ND 
BENZO (G,H,i:' PERYIENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-EENZOFURAN ND 
2,J-DIHYDRGINDSNE 81 
INDENE 39 
NAPHTHALENE ND 
EEKZO fB) THIOPKENE 23 
INDOLE ND 
Z-MCiHVLNAFHTHALENE ND 
i -METHVLNAPHTHALENE 7 . 7 
EI PHENYL 12 
ACENAPHTHYLENE - 23 
ACENAPHTHENE 39 
JIBENZOFURAN 21 
FLUJRE'NE 3 7 
D.BENZCTHiOPHENE <6.1 
PHENANTHRENE 29 
ANTHRACENE 6.0 
ACRID INC ND 
CARBAZOLF ND 
FLUORANT BENE ' 14 
PYRENE 10 
BE.N7.0 (£• PYRENE ND 
PtRVLEii'E ND 

TOTAL OTHER PAH 30? 

TOTAL FAHS 307 

ND - Concentration I 9516 Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-I 6 ERT NO,: 44250 

CARCINOGENIC PAH'S 

PAHAMti-ERS ANALYTICAL RESULT 
(NG/L) 

CiUINOLIKE 
EENZO (A' ANTHRACENE 
CHFiYSENF. 
SENEOFLUORANTHENES 
3EM-.0 (A) PYRENE 
INDZMO il:2,3-CD) PYRENE 
DIEENZ (A,K) ANTHRACENE 
BENZO PERYLENE 

TOTAL CARCINOGENIC PAH 

ND 
ND 
NE 
ND 
ND 
ND 
NO 
ND 

ND 

OTHER PAH'S 

2,j-BENZCrURAN 
2,3-uIHYPROINDENE 
INDENE 
NAPHTHALENE 
EEMZO (B' THIOPHENE 
INDOLE 
2-HETHYLNAPKTHALENE 
1-METHYLNAPHTHALENE 
BI PHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DiSZNZOFURAN 
FLUORENE 
DI3EN20THI0FHENS 
PHENANTHRENE 
ANTHRACENE 
ACRIEINE 
C A R 3 A 2 0 L E 
FLUORAKTHENE 
?yR£l':E 
BENZ: (E) PYRENE 
FERVLENE 

TOTAL OTHER PAH 

TOTAL PAH'S 

ND 
67 
3 . 2 
ND 
22 
ND 
ND 
7 . 0 
< 1 7 
23 
39 
20 
42 
<6 . • 
26 
5 . 9 
ND 
ND 
1 4 
1 1 
ND 
ND 

262 

282 

ND = C onoen t r a t i or 55^^i Confidence Interval of MDL 



ER~ ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: F-U ERT NO.: 44251 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
;NG/L) 

QUINOLINE 
BENZO (k) ANTHRACENE 
CHKY3EME 
a Z H Z J F. L U 0 R A NTH E N E S 
BZHZO <A) PYRENE 
INDENO •:i,2,.3-CD) PYRENE 
DIEENZ (A,H) ANTHRACENE 
BENZO <G,H,I> PERYLENE 

TOTAL CARCINOGENIC PAH 

ND 
5 . 5 
<4.4 
ND 
ND 
ND 
ND 
ND 

5 . 5 

OTHER PAH'S 

2 , 3-BENZOrURAN 
2 , 3-L'iHiDROINDENE 
INDEWE 
NAPHTHALENE 
BENZO (B) THIOPHENE 
INDOLE 
2 -METHYLNAFHTHALEKE 
i-ME7HYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYZENE 
ACCNAPHTHGNE 
I) i B EN iuf 7RAN 
FLUORENE 
DIBENZOTH i OPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARiAZOLE 
FLUORANTHENE 
PYRENE 
EEKZO <E) FYRENE 
PERYLINE 

TOTAL OTHER PAH 

TOTAL PAH'S 

2 . 9 
350 
21 
ND 
120 
ND 
MD 
51 
180 
300 
430 
320 
540 
8C 
540 
110 
18 
8 . 0 
250 
: 8 0 
ND 
MD 

35 0 1 

35 0i 

ND - Ccncent r at i on 95'% Confidenc€ Interv.il of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870380 ERT NO.: 44429 

CARCINOGENIC PAH'S 

FAHAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (Ai ANTHRACENE MD 
CHRYSENE ND 
BEHZOFLUORANTHENES ND 
EENZC (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BEKZO (G,H.I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2 ,3-BENZOFURAH ND 
2 .. 3 -DIHYDROINLENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METKYLNAPHTHALENE ND 
i-METHYLNAFHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACEKAPHTHENE ND 
DiPENZOFURAN ND 
FLUOR EKE ND 
D;BEKZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE KD 
ACRIDINE ND 
CAHBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
EENZO 'E) PYRENE ND 
PERYLENE ND 

TOFAL OTHER PAH ND 

TOTAL FAH'S ND 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



CRT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDRCCARBONS 

FIELD ID: LF870580 ERT NO. 44 4 28 

PARAMETERS SP IKS 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NC/L) 

* RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRVSENE 
BENZOIC,H,I)PERyLENE 
INC SHE 
OUINOLINE 
BENIO(E>?yREME 
2-METHYLNAPHTHALENE 

1 1 4 
li . 
21 
1 9 
20 
22 . 
16 . 
28 , 

81.6 
20 . 4 
8 4 
2 . 3 
19.9 
30 . 0 
16.1 
33 . 6 

71 
76 
39 
12 
9? 
133 
96 
116 

; 20* 
>20* 
; 10* 
>10* 
>2 0* 
>20* 
>10* 
>20* 

AVER.\G£ * RECOVERY 80 20-150* 

AVERAGE * RECOVERY TARGET RANGE 20*-150* 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

riELlJ ID; B-l(i ERT NO. 44246 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY ?5Sii CONFIDENCE 
LIMIT 

Ck) 

NAPHTHALENE D8 12.5 5.5 
FLOUREME 010 12.0 8.4 
CHRYSEKE D:2 99 8.9 

44 
70 
90 

42-102 
60-123 
10-54 * 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
PGLYAROMATIC HYDROCARBONS 

FLELD ;D: T-U ERT NO: 44247 

SURROGATE SP IKE 
LEVEL 
NG/ L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY 95* CONFIDENCE 
LIMIT 
(*) 

NAFHFHALEHE 08 12.5 10.3 
FLOURHME DIG 12.0 27.0 
CHHYEENE D12 9.9 8.1 

9 2 
225 

42-102 
80-128 * 
10-54 * 

* ^ OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: TD-I6 ERT NO: A4248 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY CONFIDENCE 
LIMIT 
(%) 

NAPHTHALENE D8 
FLOURENE 010 
CHRYSENE 012 

12.5 
12.0 
9 . 9 

7 . 0 
10.3 
8 . 3 

56 
86 
8': 

42-102 
60-128 
10-54 * 

.T OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; TD-16A ERT NO: 44249 

SURROGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY 95% CONFIDENCE 
LIMIT 
(%) 

NAPHTHALENE 08 12.5 56 
FLOURZNE 010 12.0 132 
CHRYSENE 012 9.9 9.3 

45 
110 
91 

42-102 
60-128 
10-54 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-lb ERT NO; 44250 

SURROGATE SPIKE 
LEVEL 
NG/ L 

OBSERVED 
LEVEL 
NG/L 

RECOVERY 9 5^b CONFIDENCE 

LIMIT 
(Y.) 

NAPHTHALENE OS 12.5 5.3 
FLCURENE D10 12.0 15.3 
CHRiSENE D12 9.9 8.3 

42 
127 
84 

42-102 
60-128 
10-54 * 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: F~16 ERT NO: 44251 

SURROCATE SPIKE OBSERVED * RECOVERY 95* CONFIDENCE 
LEVEL LEVEL LIMIT 
NC/L NG/L (*) 

NAPHTHALENE Dfl 12,5 5.8 
FLOURENE DIO 12.0 96 
CHRY3ENE D12 9.9 6.0 

46 
80 
61 

42-102 
60-128 
10-54 * 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID Lr870580 ERT NO: 44423 

SURRuGATE SPIKE 
LEVEL 
NG/L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY 95% CONFIDENC: 
LIMIT 
<%) 

NAPHTHALEME D8 12.5 12.4 
FLOURENE 010 12 .0 1? . 0 
CHRYSENE D12 9.9 11.4 

9 9 
158 
•117 

42-102 
40-128 * 
10-54 * 

* OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID. MB370380 ERT NO: 44429 

SURROGATE SFIXE 
LEVEL 
NC-/L 

OBSERVED 
LEVEL 
NG/L 

* RECOVERY 95* CONFIDENCE 
LIMIT 
(*) 

NAPHTHALENE D8 12 5 6.2 
FLOUREME DIO i2 . 0 12.4 
CHRYSFNE D12 9.9 8.9 

50 
103 
9 0 

42-102 
40-128 
10-54 « 

* = OUTSIDE CONTROL LIMITS 



• > 

ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



MDL 0.64 MDL 

^IN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

1.20 
2.80 
2.80 
6.20 
2.20 
2.80 
2.20 
3.40 

Sampled May 26, 1987 

MDL 0.64 MDL 

1.90 
3.40 
2.90 
47.00 
2.20 
1.90 
5 
3. 
17.00 
1.70 
1.30 
1.20 
0.88 
6.30 
3.10 
3.40 
2.50 
2.60 
4.40 
4.10 
1.50 
1.60 

1.20 
2.20 
1.80 
30.00 
1.40 
1.20 
3.20 
2.00 
11.00 
1.10 
0.83 
0.77 
0.56 
4.00 
2.00 
2 . 20 
1.60 
1.70 
2.80 
2.60 
0.96 
1.00 

NCE INTERVAL OF MDL 
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a™, SLP 
COC Record #(8): 

SAMPLE RECEIPT CHECK LIST 

Matrix Container ERT tt{s) 

M50?n 
/ 

* Were samplel^hippe^or hand-delivered? 

.^otes: 

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Nole.1 . J!cfX?0^9<3CX'^/ 

4. Were samples received ambient o^diilie^ 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 

Notes: 

Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Y« No , 
0^ • ( 

Yes No 
O 

Yes 
• 

No . 
0-^ 

Yes ^ No 
0^ • 

Yes No 
• 

Yes^^No 
^ D . 

Yes 
• 

Additional Comments: 

Samples inspected and logged in by. 

2013/2-66 

.Date:^ 



M 
Engineers 
Planners 
Economists 

Scientists 

July 06, 1987 

W63720.FR 

Mr. Allen Scrimner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

Dear Mr. Scrimner: 

This is to acknowledge that we received three samples on July 02, 
1987, which have been assigned our laboratory number 9433. Your 
samples arrived in good order, however, if you need to call 
regarding your samples, please reference the laboratory number. A 
copy of the chain of custody is attached which provides further 
detail of the samples* description. 

For prompt assistance please direct any inquiries to the following 
individuals: 

Project Status Organic Analyses - Ward Dickens 
Project Status Inorganic Analyses - Bill Rhodes 
Sample Supplies - Lisa Hardiman 

Thank you for allowing CH2M HILL to provide you with analytical 
services. 

Sincerel 

[isa/llardiman 
'Sample Custodian 

ACK/001 

CH2M HILL Montgomery Office 2567 Falrlane Drive, P.O. Box 230548. 205.271.1444 
Montgomery. Alabama 36116 
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ERT. 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD, MA 01742, (617) 369-8910 

ERT Ret'. No. lOb-REB-OSg ; 
ERT Proj . E631-027 environmental and engineering excellence 

June 26, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of analysis 
for the set of water samples (set no. 15A) submitted from the GAG plant 
on May 27, 1987. This written notification is in accordance with the 
procedures as outlined in the June 1986 QAPP that the City be notified 
in writing within 48 hours of the original telephone notification. 
Please note that we have not sent copies of this report to D. Bicknell, 
U.S. EPA; R. Clark, Minnesota Department of Health; and D. Robohm, 
Minnesota PCA. 

If you have any questions or comments, please feel free to contact 
me. 

Sinc^r^y, 

Robert E. Bentley 
Quality Control Manager; 
National Laboratory Seijvices 

33 Industrial Way 
Wilmington, MA 01887 

(617) 657-4290 

REB/pjp 

cc: 
memo only 

E. Lang 
A. Paradice 
P. Rose 
T. Trainor 

+ disposition 
M. Lynn 

+ report 
Chemistry File 
W. Gregg 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET NO. 15A 

ERT PROJECT NO. E631-027 
JUNE 23, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set ISA) received by the ERT Analytical 
Chemistry Laboratory on 27 May 1987. The setmples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Oualitv Assurance Project Plan for Sampling and 
Analvsis - GAC Plant Testing. June - August. 1986. ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Oualitv 
Assurance Project Plan for Sampling and Analvsis - GAC Plant 
Testing. June - Aucmst. 1986. ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted smaples based on the 
following frequency; 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) sample 
submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d-, fluorene-d.., and chrysene-d..* at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Minimum 
Mean f%) Mean 

Standard 95% Confidence 
Deviation f%) Limits Surrogate 

Naphtha1ene-dg 
Fluorene-d.Q 
Chrysene-dj^2 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

42 
60 
20 

72 
94 
30 

15 
17 
12 

42-102 
60-128 
10-54 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

It should be noted that one of the eight (8) selected 
compounds, benzo(g,h,i)perylene, was found to be outside the 
method spike criteria for data validity. However, the average 
recovery for the target compounds was 47%, within the 20% - 150% 
target range. 

with the exception of the naphthalene surrogate for one 
sample (T-15A) a review of the surrogate recoveries indicated that 
all of the surrogate recoveries for the samples were within the 
lower 95% confidence limit as required in the plan. Analtyical 
results for sample concentration were corrected for batch method 
blank results according to procedures as stated on page 17 of the 
QAPP, QAD209-129, July, 1986. Total other PAH's in 2 of 3 treated 
samples were found to be in excess of the advisory levels. One of 
these samples was also found to exceed the drinking water 
criterion. In accordance with the requirements of the June 1986 
QAPP, the City of St. Louis Park was notified on 24 June 1987. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 
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PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

B-15A 

43682 

NA 

05/26/87 

05/27/87 

06/02/87 

06/23/87 

>62313 

RTE019 

>623D1 

ERT # 43686 

ERT # 43809 

ERT # 43395 

>62302 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

T-15A 

43683 

NA 

05/26/87 

05/27/87 

06/02/87 

06/23/87 

>62312 

RTE019 

>623D1 

ERT # 43686 

ERT # 43809 

ERT # 43395 

>62302 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

TD-15A 

43684 

NA 

05/26/87 

05/27/87 

06/02/87 

06/23/87 

>62311 

RTE019 

>623D1 

ERT # 43686 

ERT # 43809 

ERT # 43395 

>62302 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

TD-15AA 

43685 

NA 

05/26/87 

05/27/87 

06/02/87 

06/23/87 

>62310 

RTE019 

>623D1 

ERT # 43686 

ERT # 43809 

ERT # 43395 

>62302 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: MS-15A 

2. ERT SAMPLE NUMBER: 43686 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 05/26/87 

5. DATE RECEIVED: 05/27/87 

6. DATE EXTRACTED: 06/02/87 

7. DATE ANALYZED: • 06/23/87 

8. GC/MS FILE #: >62308 

9. GC/MS TAPE #: RTE019 

10. CORRESPONDING DFTPP FILE #: >623D1 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 43686 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 43809 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 43395 

14. CORRESPONDING GC/MS CALIBRATION FILE #: >62302 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #; 

15. COMMENTS: NA = NOT AVAILABLE 

MB870302 

43809 

NA 

05/26/87 

05/27/87 

06/02/87 

06/23/87 

>62309 

RTE019 

>623D1 

ERT # 43686 

ERT # 43809 

ERT # 43395 

>62302 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT-

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: B-15A ERT NO: 43682 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 
TOTAL PAH'S ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: T-15A 

CARCINOGENIC PAH'S 

ERT NO: 43683 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
120 
4.5 
ND 
16 
ND 
ND 
4.9 
<17 
23 
43 
12 
23 
ND 
8.2 
ND 
ND 
ND 

4.6 
<4.1 
ND 
ND 

260 
260 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: TD-15A 

CARCINOGENIC PAH'S 

ERT NO: 43684 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
110 
4.3 
ND 
16 
ND 
ND 

5.3 
<17 
37 
47 
14 
37 
ND 

9.2 
ND 
ND 
ND 

4.9 
<4.1 
ND 
ND 

280 
280 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: TD-15AA 

CARCINOGENIC PAH'S 

ERT NO: 43685 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
60 
4.4 
ND 
8.4 
ND 
ND 

<3.1 
ND 
15 
28 
8.2 
22 
ND 
7.7 
ND 
ND 
ND 

4.4 
ND 
ND 
ND 

160 
160 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-15A 

CARCINOGENIC PAH'S 

ERT NO! 43686 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

16 
ND 
2.3 
ND 
ND 
ND 
ND 
ND 

18 

ND 
81 
14 
<47 
13 
ND 
16 
4.4 
ND 
19 
36 
12 
32 
ND 

6.7 
ND 
ND 
ND 

<4.4 
<4.1 
2.0 
ND 

236 
254 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; MB870302 

CARCINOGENIC PAH'S 

ERT NO: 43809 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

TOTAL OTHER PAH 
TOTAL PAH'S 

OTHER PAH'S 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID; MS-15A ERT NO: 43686 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGET 
LEVEL LEVEL 
(NG/L) (NG/L) 

NAPHTHALENE 114 42 37 >20% 
FLUORENE 27 32 119 >20% 
CHRYSENE 21 2.3 11 >10% 
BENZO(G,H,I)PERYLENE 19 TR <10* >10% 
INDENE 20 14 70 >20% 
QUINOLINE 23 16 70 >20% 
BENZO(E)PYRENE 17 2.0 12 >10% 
2-METHYLNAPHTHALENE 29 16 55 >20% 

AVERAGE % RECOVERY 47 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

as per QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL lABORATORY 

SURROGATE RECOVERY REPORT-

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: B-15A ERT NO: 43682 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

8.2 
15 
10 

63 
125 
101 

42-102 
60-128 
10-54* 

* = OUT OF CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: T-15A ERT NO: 43683 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-DB 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

5.1 
8.3 
3.2 

39 
-69 
32 

42-102* 
60-128 
10-54 

* = OUT OF CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: TD-15A ERT NO: 43684 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 8.0 
FLUORENE-DIO 12 13.7 
CHRYSENE 9.9 3.9 

62 
114 
39 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; TD-15AA ERT NO: 43685 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

5.4 
13 
3.5 

42 
108 
35 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-15A ERT NO: 43686 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 7.6 
FLUORENE-DIO 12 13.3 
CHRYSENE 9.9 3.3 

58 
108 
33 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MB870302 ERT NO: 43809 

SURROGATE SPIKE OBSERVED 
LEVEL LEVEL 
(NG/L) (NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 13 
FLUORENE-DIO 12 
CHRYSENE 9.9 

6.6 
15 

9.8 

51 
125 
99 

42-102 
60-128 
10-54* 

OUT OF CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS ~ 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH*S 

PARAMETERS - MDL 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2.80 
CHRYSENE 4.40 2.80 
BENZOFLUORANTHENES 9.70 6.20 
BENZO (A) PYRENE 3.40 2.20 
INDENO (1,2,3-CD) PYRENE 4.40 2.80 
^IBENZO (A,H) ANTHRACENE 3.40 2.20 
IBENZO (G,H,I) PERYLENE 5.30 3.40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
7-METHYLNAPHTHALENE 5.00 3.20 
-METHYLNAPHTHALENE 3.10 2.00 

rilPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK -

Sampled May 26, 1987 



CHAIN OF CUSTODY RECORD 
Client/Project Name 

Project No. Field Logbook No. 

ANALYSES 

Sampler: (Signature) Chain of Custody Tape No. 
^ ^ ̂  f . HCoe9/ /\ V / / / / / 

Sample No./ 
Identification 

4 

Date Time 
Lab Sample 

Number 
Type of / « 
Sample / 

^ / / / / / / 
\/ / / / / / 
////// REMARKS 

n-js-Af S-aC'S-y 13 Jrr> Yscv-J. X 
T'/s-A i'i/'s- SX/Z- X 
T/> -^JS-A ^Xs-y SX/Z. A X 

SXJZ. AAA^A K 
njs-^ys-A f32S S'X/Z, A^AA^A X 

Relinquished by; (Signature) 

Relinquished by: (Sigttature) 

Date 

S-AC'S^ 

Date 

Time 

*^30 

Received by: (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time Received for^aboratorv.^S/y/7aru/-ej 

r 
Date Time 

/f^r 
Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOI 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ClANALYTICAL LABORATORY 
rtohS/eT 
<r.rye/^ S-r /'AT 

Sr £.oofx^ /f^ 

ERT 
N9 9630 

1974 3-84 



ixa 
SAMPLE RECEIPt CHECK LIST 

ciLnt. stp . str/s-A as/-oil 
COC Record tf (8): 

Matrix Container ERTff(s) 

Ujajhyt M^n 
t 

• 
l-i'' 

l^l^ere 8ample([^ippe^r hand-delivered? 

"oles; fPO 7S%5C> 
2. Was CQC record present upon receipt of samples? . *. 

Notes; 

*3. Was COG tape present/unbroken on outer package? 

Notes: ^^3^9CsQS9'/ 

A. Were samples recelved;^ble^r chilled? 

fiotesiZHc•*:. CtA,r-<, Cc'i , 

6. Were any saV^ples received broken/leaking (improperly sealed? 

Notes: 

S^^ere samples properly preserved? 

Notes: CKT^ 

7. Were COC types present/unbroken on samples? 

Notes: ' 

8. Any discrepancies between sample labels and COC records? , 

Notes: 

9. Were samples received within holding times? 

Notgs: 

Additional Comments: 

•• Ki 

Yes/No , ' 
O I 

Yes ^0 

Yes No^ 

Yes > No . 
B<L 

Yes No 
• 

Yes No 
• 

Yes No 
nr • . 

t. - • 

Samples inspected and logged in by. 
/ 

I > 



f Engineers 
Planners 
Economists 
Scientists 

June 23, 1987 

MG157.35 

Mr. Allan Scrivner 
Project Manager 
310 W. Wisconsin Ave, Suite 700 
Milwaukee, Wisconsin 53203 

RE; Analytical Data for Laboratory No. 9165 

Dear Mr. Scrivner: 

Oh May 13, 1987, the CH2M HILL Montgomery Laboratory 
received three samples with a request for analysis of 
selected organic parameters. 

The analytical results and the associated quality control 
data are enclosed. No unusual difficulties were encountered 
during the analysis of these samples. 

If you should have any questions concerning the data, please call 

Sincerel; 

Ward Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/OOI-ng 

CH2M HILL Montgomery Office 2567 Fairlane Drive. P.O. Box 230548. 
Monfgomery. Alabama 36116 

205.271.1444 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Client: REILLY TAR 
Sample Identification: Water - BLANK 

Date Sampled i 
Date Received 

5/12/87 
5/13/87 

Lab No: 9165-1 
Date Extracted 
Date. Analyzed : 

5/19/87 
6/12/87 

1 
1 ! MDLl Cone. MDLl ! Cone.2 
1 Compounds i ng/1 

1 

ng/l Compounds ng/1 1 ng/1 

1 2,3-Benzofuran 

t 
1 

1 * BMDL Anthracene 10.0 

1 
1 

1 BMDL 
1 2,3-DihydrQ-lH-Indene I 14.0 BMDL Acridine 18.0 ! BMDL 
! IH-Indene ! 10.0 BMDL Phenanthri di ne 14.0 1 BMDL 
! "aphthalene i 19.0 1000 Carbazole 11.0 1 BMDL 

izo(b)thiophene 1 10.0 BMDL Fluoranthene 10.0 ! BMDL . 
! uuinoline ! 10.0 BMDL Pyrene 10.0 1 BMDL i 
! Isoquinoline ! * BMDL Benzo(a)anthracene 10.0 ! BMDL 
! Indole ! 29.0 BMDL Chrysene/Triphenylene 10.0 ! BMDL 
! 2-Methylnaphthalene ! 20.0 80 Benzo(b & klfluoranthene 10.0 ! BMDL 
i 1-MethyInaphthalene ! 12.0 95 7,12-Dimethyl benzo(a)anthracene * i BMDL 
1 Biphenyl ! 10.0 1800 Benzo(e)pyrene 10.0 ! BMDL 
1 Acenaphthylene ! 10.0 BMDL Benzo(a)pyrene 10.0 ! BMDL 
! Acenaphthene i 13.0 BMDL Perylene 10.0 ! BMDL 
1 Dibenzofuran 1 20.0 BMDL 3-Methyl cholanthrene * 1 BMDL 
I Fluorene ! 14.0 100 Indenod ,2,3-cd) Pyrene 17.0 ! BMDL 
! Dibenzothiophene ! * 1 BMDL Dibenzo(a,h)anthracene 14.0 ! BMDL 
! Phenanthrene i 10.0 1 70 Benzo(g,h,i)peryIene 10.0 i BMDL 

! Percent Recovery of 1-Fluoronaphthalene =33 

! IMDL = Method Detection Limit , r 1 -/ ! 2BMDL = Below Method Detecti on Limit J) J 
1 ND = Not Detected J 

1 *Detection Limit not determined ! REVIEW 
1 < 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Client; REILLY TAR 
Sample Identification; Water - EFFLUENT 

Date Sampled : 
Date Received 

5/12/87 
5/13/87 

Lab No; 9165-2 
Date Extracted : 
Date Analyzed : 

5/19/87 
6/12/87 

MDLl 1 Cone. MDLl ! Cone, 
Compounds ng/1 ! ng/1 

1 

Compounds ng/1 i ng/1 

2,3-Benzofuran * 
j 

! BMDL Anthracene 

1 
1 

1.0 ! BMDL 
2,3-Dihydro-lH-lndene 1.4 1 61 Acridine 1.8 I BMDL 
IH-lndene 1.0 ! 5.2 Phenanthri di ne 1.4 ! BMDL 
"••phthalene 1.9 ! 3.3 Carbazole 1.1 i BMDL 

•izo (b) thi ophene 1.0 1 11 Fluoranthene 1.0 ! 3.8 
uuinoline 1.0 i BMDL Pyrene 1.0 I 3.2 
Isoquinoline * I BMDL Benzo(a)anthracene 1.0 1 BMDL 
Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 1 BMDL 
2-Methylnaphthalene 2.0 ! BMDL Benzo(b & k)fluoranthene 1.0 1 BMDL 
1-Methylnaphthalene 1.2 ! 2.3 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
Bi phenyl 1.0 I 5.3 Benzo(e)pyrene 1.0 ! BMDL 
Acenaphthylene 1.0 ! 14 Benzo(a)pyrene 1.0 ! BMDL 
Acenaphthene 1.3 1 35 Perylene 1.0 ! BMDL 
Dibenzofuran 2.0 I 10 3-MethyI cholanthrene * BMDL 
Fluorene 1.4 ! 9.7 Indeno(1,2,3-cd)Pyrene 1.7 1 BMDL 
Dibenzothiophene * ! 1.0 Dibenzoia,h)anthracene 1.4 1 BMDL 
Phenanthrene ! 1 1.0 I 3.3 Benzo(g,h,i)perylene 1.0 I BMDL 

Percent Recovery of l-Fluoronaphthalene =62 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments; 



ANALYTICAL REPORT 

PAH, N and S H0terocyclic Compounds 

Client; REILLY TAR 
Sample Identification: Water - EFFLUENT DUPLICATE 

Date Sampled ; 
Date Received 

5/12/87 
5/13/87 

Lab No; 9165-3 
Date Extracted ; 
Date Analyzed ; 

5/19/87 
6/12/87 

t 
i 

! Compounds 
MDLl 1 Cone. 
ng/l 1 ng/1 Compounds 

MDLl ! Cone.2 
ng/1 ! ng/1 

i 

! 2,3--Benzofuran * I BMDL Anthracene 

t 

1 
1.0 ! 1.0 

! 2,3-Dihydro-lH-Indene 1.4 ! 76 Acridine 1.8 1 BMDL 
1 IH-Indene 1.0 1 3.8 Phenanthri dine 1.4 ! BMDL 
! "aphthalene 1.9 ! 3.3 Carbazole 1.1 1 BMDL 

izo(b)thiophene 1.0 1 12 Fluoranthene 1.0 1 2.6 
1 uuinoline 1.0 ! BMDL Pyrene 1.0 ! 2.2 
1 Isoquinoline * i BMDL Benzo(a)anthracene 1.0 1 BMDL 
I Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 ! BMDL 
! 2-Methylnaphthalene 2.0 1 BMDL Benzo(b & k)t1uoranthene 1.0 ! BMDL 
1 1-Methylnaphthalene 1.2 ! BMDL 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
! Biphenyl 1.0 ! 6.5 Benzo(e)pyrene 1.0 ! BMDL 
1 Acenaphthylene 1.0 i 14 Benzo(a)pyrene 1.0 i BMDL 
! Acenaphthene 1.3 I 37 Perylene 1.0 ! BMDL 
1 Dibenzofuran 2.0 ! 9.4 3-Methyl cholanthrene * 1 BMDL 
1 Fluorene 1.4 i 16 Indenod ,2,3-cd)Pyrene 1.7 1 BMDL 
i Dibenzothiophene * ! 1.0 Dibenzo(a,h)anthracene 1.4 I BMDL 1 
1 Phenanthrene 1.0 ! 3.5 i Benzo(g,h,i)perylene 1.0 ! BMDL 

Percent Recovery of 1-FIuoronaphthaIene =73 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined 

Comments; 
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Mr. Richard D. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

Mr. John C. Craun 
Reilly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

Ms. Erin Moran 
Remedial Project Leader 
United States Environmental 

Protection Agency, Region 5 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Michael K. Vennewitz 
Remedial Project Leader 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155 

RE: Interim Sampling of the 6AC Plant 
St. Louis Park, Minnesota 

Gentlemen and Ms. Moran: 

Enclosed herewith is a copy of the laboratory analysis completed on water 
samples collected at the GAC plant on May 12, 1987 (Set No. 15). It was 
learned in late May that the samples which comprise Set No. 15 would not meet 
established quality control criteria and replacement Set No. 15A was taken on 
May 26, 1987. The information provided herein will be superseded by 
information contained in Set No. 15A; however, it is presented at this time as 
"information of interest". 

Sincerely, 

Q 
James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 
cc: Elizabeth Thompson (w/o enclosure) 

5005 minnetonka boulevard • St. iouis park, minnesota 55416-2290 • phone (612) 080 8000 
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ERT 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MASSACHUSETTS 01742, (617) 369-8910 

ERT Ref. NO. 105-REB-032 
ERT Proj. NO. E631-020 

environmental and engineering excellence 

June 15, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please, find seven (7) copies of the report of analysis 
for the set of water samples (set no. 15) submitted from the GAG 
plant on 12 May 1987. As we discussed in our telephone conversation 
of 22 May 1987 we acknowledge that these results will not be acceptable 
to the Agencies, but are submitting them to you for informational 
purposes. 

Sincerely, 

REB/pjp 

cc; 
memo only 

E. Lang 
A. Paradice 
P. Rose 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
Chemsitry File 
W. Gregg 

Robert E. Bentley 
Quality Control Manac^er 
National Laboratory Services 

CALIFORNIA . COLORADO . ILLINOIS • MASSACHUSETTS . PENNSYLVANIA . TEXAS • WASHINGTON 
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ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET NO. 15 

ERT PROJECT NO. E631-020 
JUNE 15, 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Piiblic Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 
ERT, Resource Engineering Company 

33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 15) received by the ERT Analytical 
Chemistry Laboratory on 13 May 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
'•Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling and 
Analysis - GAC Plant Testing, June - August, 1986, ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted smaples based on the 
following frequency: 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) sample 
submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

1. - FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

i. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9 GC/MS TAPE t 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

1.3. CORRESPONDING SOLVENT BLANK SAMPLE; 

14. CORRESPONDING GC/MS CALIBRATION FILE # 

15. COMMENTS: NA = Not Available 

B-15 

43222 

NA 

5/12/87 

5/13/87 

5/18/87 

5/22/87 

ERT>52203 

RTE014 

DFTPP>522D1 

ERT « 43226 

ERT # 43394 

ERT # 43395 

STD >52201 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROKATIC HYDROCARBONS 

1. ' FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3 FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7 DATE ANALYZED: 

8, GC/MS FILE #: 

9. GC/MS TAPE #: 

10 CORRESPONDING DFTPP FILE it : 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE »: 

15 COMMENTS: NA = Not Available 

T-15 

43223 

NA 

5/12/87 

5/13/87 

5/18/87 

5/21/87 

ERT>52004 

RTE014 

DFTPP>520D2 

ERT # 43226 

ERT i 43394 

ERT » 43395 

STD >52002 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. -FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8 GC/MS FILE #: 

?. GC/MS TAPE #: 

10 CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE *: 

15 COMMENTS: NA = Not Available 

TD-15A 

4322S 

NA 

S/12/87 

5/13/87 

5/18/87 

5/21/87 

ERT>52005 

RTE014 

DFTPP>520D2 

ERT » 43226 

ERT # 43374 

ERT t 43395 

STD >52002 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. - FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE #: 

15. COMMENTS: NA = Not Available 

MS-15 

43226 

NA 

5/12/87 

5/13/87 

5/18/87 

5/21/87 

ERT>52003 

RTE014 

DFTPP>520D2 

ERT » 43226 

ERT # 43394 

ERT # 43395 

STD >52002 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; B-IS ERT NO.: 43222 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN , ND 
2 ,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO <B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BI PHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
OIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CAHBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
EENZO (E) PYRENE ND 
FERYLEME ND 

TOTAL OTHER PAH ND 

TOTAL PAK'S ND 

ND - Coricen t r a t i or. < 95* Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: T-15 ERT NO.: 43223 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD> PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,n PERYLENE - - ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 12.25 
INDENE ND 
NAPHTHALENE ND 
BENZO <B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 4 58 
ACENAPHTHENE 10.34 
DIBENZOFURAN 1.74 
FLUORENE 7.14 
DIBENZOTHIOPHENS ND 
PHENANTHREKE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 3.00 
PYRENE ND 
BENZO .'E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 39.05 

TOTAL PAH'S 39.05 

ND = Concentration ( 95* Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID; TD-15A ERT NO.; 43225 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L> 

QUINOLINE ND 
BENZO <A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHyDROINDENE 14.14 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE 1.57 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 3.50 
ACENAPHTHENE 10.29 
DIBENZOFURAN 1.74 
FLUORENE 6.34 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO ;E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 37.58 

TOTAL PAH'S 37.53 

ND -- Concentration < 95* Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-IS ERT NO.: 43226 

J 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINDLINE 2 . 68 
BENZO (A) ANTHRACENE ND 
CHRYSENE 4.35 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO PERYLENE ND 

TOTAL CARCINOGENIC PAH 7 . 03 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 8 . 75 
INDENE ND 
NAPHTHALENE 5 . 27 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 2 . 05 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE 3. 33 
ACENAPHTHENE 8 . 90 
DIBENZOFURAN 1 .90 
FLUOHENE 11.07 
DI8ENZ0THI0PHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E> PYRENE 9.39 
PERYLENE ND 

TOTAL OTHER PAH 50 66 

TOTAL PAH'S 57.6? 

NO = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID. MS-15 ERT NO. 4322i 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
EENZO(G,H, DPERYLENE 
INDENE• 
QUINOLINE 
8£NZ0(E)?YRSNE 
2-METHYLNAPHTHALENE 

114 
27 
21 
1 9 
20 
23 
17 
29 

& . 21 
11.31 

51 
71 
48 
68 
49 
05 

5 . 4 
42 
21 
8 . 8 
7 . 4 
12 
57 
7 . 1 

>2D« 
>20% 
>10% 
>10% 
>20% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 20 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one peraneter may fall below its target recovery, 

as per QAPP . 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: B-15 ERT NO; 432Z2 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L> 

* RECOVERY 95* CONFIDENCE 
LIMITS 
(*) 

NAPHTHALENE-D8 12,5 
FLUORENE-DIO 12.0 
CHRYSENE-D12 9,9 

I .05 
9 . Qi 

10 . 52 

8.4 
76 
106 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: T-15 ERT NO: 43223 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

« RECOVERY 954h CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE-D8 12.5 
FLUORENE-DIO 12.0 
CHRYSENE-D12 9.9 

1.17 
7.31 
7 . 

' - 4 
il 
77 

42-102 
60-128 
10-54 



CRT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; TD-15A ERT NO: 4322S 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95* CONFIDENCE 
LIMITS 
(%> 

NAPHTHALENE-D8 12.5 
FLUORENE-DIO 12.0 
CHRYSENE-D12 9.9 

1 . 20 
7 . 43 
6 . 20 

9.6 
62 
63 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY Of ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; MS-15 ERT NO; 43226 

SURROGATE SPIKE 
LEVEL 
(NC/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 9S« CONFIDENCE 
LIMITS 
(«) 

NAPHTHALENE-D8 12.5 
FLUORENE-DIO 12.0 
CHRySENE-D12 9.9 

. 88 
5 . 27 
4 . 85 

7 . 0 
44 
49 

42-102 
60-128 
10-54 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 
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iwiiiCAL LABOKATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH*S 

PARAMETERS 0.64 MDL 

QUINOLINE 1.90 1.20 
BENZO (A) ANTHRACENE 4.40 2 DA 
CHRYSENE 4.40 2! 80 
BENZOPLUORANTHENES 9.70 5 20 
BENZO (A) PYRENE 3.40 2*20 
INDENO (1,2,3-CD) PYRENE 4.40 2*80 
DIBENZO (AfH) ANTHRACENE 3.40 2*20 
"^"BENZO (G,H,I) PERYLENE 5.30 3*40 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE__ 2.2Q_ 1.40 
INDOLE 1.90 1.20 
2^THYLNAPHTHALENE 5.00 3.20 
4||^THYLNAPHTHALENE 3.10 2.00 
BIPHENYL 17.00 11.00 
ACENAPHTHYLENE 1.70_ 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHREHE-, 3.1A- 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.5^ 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 

Sampled May 12, 1987 
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CHAIN OF CUSTODY RECORD* 
Client>^Project Name 

n 'r <rr ^ 
Prd^^ No. 

LSI——CitiaTh^'^ 

Project Location 

-TT" Jt ANALYSES 

Field Logbook No. 

w 

Sampler; (Signature) Chain of Custody Tape No. 

^5^ V --y ' ^000-9/ ^ ^^<K>P3 , /v 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type Of /^/ / / 
Sample / X / . / / / / / REMARKS 

Pi-ZT S--y9'9r7 nto V3353- X 
-r-/r S'/7 -9? 73/JT in-xxi ^X/A. Afyy/^^je X 

1-3 V3^7.f SX / ^A-7/j^X X 
TD'JrX^ /yj2s- Wlai-xc TX/A. X 
hST'Z^ y -3 yn- H3-i.-XL yy/A. X 

« 

Relinquished by: (Signature) Date 

S'/7-^7 

Time 

/ya<9 

Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory|7S/ff/7ar</rey 

/C,— 
Time 

A>^iz> 
Sample Disposal Method: 

^9^ AAA A^ 1 AA A mm AA A ^ 

Disposed of by: (Signature) / A 

A A i A A A AAMA AA A A A A A ^^A 

Date Time 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATOlTO 

Z^aje/C'S Ctu/97e^ 
S-ffffS- /^T-Ary^ y&/c^ 

^ Aoufs-

SS-y/Za 

ERT Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATOlTO 

Z^aje/C'S Ctu/97e^ 
S-ffffS- /^T-Ary^ y&/c^ 

^ Aoufs-

SS-y/Za N9 8443 
1974-3-84 



ERT 
SAMPLE RECEIPf CHECK LIST 

• rt 

J Client:* StSf 
COO Record «($): ^ 

Matrix Container ERT m 

— ' T| 

(» • t 

* f * 

Were sannples ijiippe^r hand^delivered? 

Now.: .-.AA.^31^ 9^0 
] ^ 2. Was COC record present upon receipt of samples? 

~ Notes: 

Was COC tape present/unbroken on outer package?^ 

uJj 
^aooie 

4. Were samples received ambient or chilled? 

Notes: 

6. Were any sa'rpples received broken/leaking (improperly sealed? 

Notes: 

Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 'J!(LM[ 

8. Any discrepancies between sample labels and COC records? 

Notes: iftv" 

9. Were samples received within holding times? 

Notgs: 

Yes^No , 
.f; B^D I 

Ves ^No 

Yes No 
• 

Yes No 

Yes No 
• 

Yes No ̂  
• 

p;' 

Yes^ No 

If.V 

Additional Comments: . • 
I 

Samples inspected and logged In by ->1^ 
7 7 

tL 

2013/2-86 

i:r 

.Date: 



_ Minnesota Pollution Control Agency sexy 
June 4, 1987 

Ms. Erin Moran 
U.S. Environmental Protection Agency 
230 South Dearborn Street 
Chicago, Illinois 60604 

Dear Ms. Moran: 

Re: Variations In Permeability Within the St. Peter FOATIOP 
This letter Is In response to your office's letter of March 26, 1987 requesting 
the Minnesota Pollution Control Agency (M>CA) to supply additional Information 
substandating our position on the design of monitoring wells In the St. Peter 
Formation. In particular, the statement was made that the W»CA had represented 
the permeability of the St. Peter to vary by an order of magnitude. 

A point of clarification. It Is not true that 1) I ever made this blanket type 
of statement and 2) that the proposed monitoring well designs will automatically 
fall to work. If Indeed the formation has an order of magnitude variation In 
permeability. In any case, I do not Intend to dwell on past misunderstandings, 
but will address the Issue of variability In the St. Peter as best I can at this 
time within the context of monitoring well design. 

All published literature and unpublished reports dealing with the St. Peter 
have been examined for direct estimates of transmlsslvlty or permeability and 
any other applicable Information that might allow qualitative estimates to be 
made. This literature search has brought no new Information to light directly 
relating to permeability variations. However, previously unknown publications 
have been found dealing with the environment of deposition of the St. Peter and 
specifically with detailed analysis of sand grain shape. (Mazzullo and Ehrllch, 
1980, 1983, and 1987) I contacted Dr. James Mazzullo of Texas A & M University 
to Inquire about the availability of data on samples taken In the Twin Cities 
area. Grain size analysis data for the Battle Creek section, figure 1, of the 
St. Peter was obtained and estimates of hydraulic conductivity made by standard 
methods (Walton, 1975). This data and analysis Is shown on the enclosed table 
and figures. 

Phone:. 
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Further explanation of the limitations and assumptions involved in the analysis 
is required for a meaningful discussion of the results. The primary data 
limitation is the fact that each sample consisted of approximately 100 grains of 
sand rather than the many thousand in a standard sieve analysis sample. Also 
the samples were taken only over the upper 45 feet of the formation rather than 
the full section. Samples were prepared by washing out particles finer than 38 
microns and boiling the sample in an acid bath to remove the trace amounts of 
feldspar, iron oxide, and dolomite adhering to the grains. The amount of silt 
and clay sized particles in the upper St. Peter is miniscule. Therefore, the 
estimates would not be skewed because of the saiTq)le preparation but possibly 
from sample size and location. 

Another problem is whether data from the Battle Creek section is applicable to 
the St. Louis Park area, approximately 16.5 miles away. Figure 1. Even though 
it is known that the St. Peter is very uniform, particular fine structures in 
the Battle Creek outcrop are not traceable for any distance. As a result, these 
results should be taken in a general sense and in conjunction with results from 
other sources rather than being definitive of the St. Peter as a whole. 

The hydraulic conductivity estimates were made from the mean grain size and the 
standard deviation by the formulas of Krumbein S Monk (1941) and Hazen (1893). 
There are more accurate methods of estimation that require a more detailed 
knowledge of the grain size distribution. However, because we are interested in 
the relative differences in conductivity and not the actual value, it was felt 
that these estimates would be sufficient. 

Average values of hydraulic conductivity produced by the different formulas are 
87 and 117 ft./day. It is known from several pumping tests that the St. Peter 
has a conductivity of 20 ft./day. (Mogg, 1962 and Liesch, 1962) This is also 
the value used by the USGS in their most recent computer modeling of the St. 
Peter, (personal communication, J. Stark USGS) Because of overestimation of the 
average hydraulic conductivity by grain size methods, the Hazen estimates were 
normalized to an average 20 ft./day to more clearly show the variation in 
estimated conductivity. The normalized estimates range from no less than 3 to 
no more than 47 ft./day when the average is set at 20 ft./day. 

The graphs included here demonstrate a relationship between grain size and 
roundness, figure 2 and 3. The correlation is most evident on figure 2 because 
the graph sizes are about the same; however, it still may be seen on figure 3. 
In general, the more rounded the grains the larger the mean grain size and 
higher the hydraulic conductivity. This has been interpreted to be the result 
of different means of transport of the sand grains. The more angular and 
smaller grains being transported by rivers and the larger and more rounded 
grains by wind. (Mazzullo and Ehrlich, 1987) 
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From the discussion above, there Is evidence to suggest that an order of 
magnitude variation exists in the hydraulic conductivity of the St. Peter 
Formation as the result of variations in grain size. It is interpreted here that 
this variation exists because of the differences in grain size between eolian 
and fluvial sand deposited in the near-shore environment. The proportion of 
these two types can be found by the relative percent of well rounded to angular 
grains. Therefore, sections of the St. Peter which show consistent amounts of 
either type will probably have much lower variability in hydraulic conductivity. 
The three other sections analyzed for grain roundness, figure 4, generally show 
a trend of increasing roundness towards the top of the formation and presumably 
increasing permeability. They also show fewer sharp breaks toward more angular 
sand than is seen in the Battle Creek section. This demonstrates two things: 1) 
in general, the top of the formation is the best place to situate the screen of 
a monitoring well in the St. Peter when more detailed petrographic or 
hydrogeologic information is not available and 2) that the sudden increases in 
angular sand in parts of the Battle Creek section is the exception rather than 
the rule and therefore the formation is more uniform than at Battle Creek. 

In conclusion, evidence has been presented that supports the existence of up to 
an order of magnitude variability in the hydraulic conductivity in the St. Peter 
Aquifer. This evidence is qualified by its distance from the Site, small size 
of the samples, and ern)irical nature of the conversion from grain size to 
conductivity. Because of these qualifications and the observations of several 
field workers that the St. Peter coarsens at the top of the formation, it is 
felt that the proposal to situate the monitoring well screens at the top of the 
formation is the best that currently can be done. 

I hope that this analysis provides the data you are looking for to answer 
concerns about St. Peter well design. If you have any questions in this regard, 
please don't hesitate to call me at 612/296-7744. 

Sincerely, 

Justin L. Blum, Hydrogeologist 
Superfund Unit 
Site Response Section 
Solid and Hazardous Waste Division 

OLBrsg 

Enclosure 
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VflRIflBILITY OF ESTIMATED HYDRAULIC CONDUCTIVITY OF THE ST. PETER FORMATION 
FROM BRAIN SIZE ANALYSIS OF THE BATTLE CREEK SECTION 

(DATA FROM J. MAZZULLO, TEXAS A&M UNIVERSITY) 

DEPTH FROM MEAN KRUMBEIN 8 HAZEN APPROX. HAZEN COND. 
TOP OF . PERCENT (F DIAMETER STANDARD MONK EST. ESTIMATED NORMALIZED 

SAMPLE NO. FORMATION ROUNDED BRAINS OF BRAINS DEVIATION CONDUCTIVITY CONDUCTIVITY TO AVERAGE* 
(METERS) (MICRONS) (FT./DAY) (FT./DAY) (FT. /DAY) 

Ill 0.00 54 806.11 69.980 78 96 16.4 
109 0.85 47 814.09 78.879 78 108 17.4 
107 0.50 50 189.44 71.699 61 79 13.5 
105 0.75 53 885.44 78.831 86 116 19.9 

.103 1.00 60 177.46 81.348 54 65 11.8 
101 l.£5 65 178.41 71.087 54 69 11.8 
99 1.50 55 153.19 78.970 40 48 8.8 
97 1.75 66 171.75 68.390 50 66 11.8 
95 8.00 57 184.95 48.841 87 34 5.8 
93 £.85 47 198.58 84.106 63 78 13.4 
91 £.50 55 164.67 64.811 46 59 10.1 
89 £.75 49 151.79 68.408 39 48 8.8 
87 3.00 34 890.13 65.530 143 806 35.8 
85 3.85 54 805.46 71.870 78 95 16.8 
83 3.50 75 186.58 88.755 59 71 18.8 
81 3.75 48 860.18 71.856 115 160 87.3 
79 4.00 ££ 170.56 78.896 49 68 10.6 
77 4.85 4 146.55 57.855 37 47 8.0 
75 4.50 8 191.11 63.836 68 83 14.8 
73 4.75 £8 166.05 71.339 47 58 10.0 
71 5.00 16 833.96 66.430 93 189 88.0 
69 5.85 10 193.38 54.363 64 88 15.0 
67 5.50 6 886.88 87.009 88 113 19.3 
65 5.75 87 816.41 67.096 80 108 18.5 
63 6.00 63 847.71 67.841 104 145 84.9 
61 6.85 61 £93.68 54.140 147 817 37.1 
59 6.50 71 870.88 44.798 184 186 31.8 
57 6.75 61 865.68 51.788 180 176 30.1 
55 7.00 67 851.78 68.476 108 150 85.7 
53 7.85 68 884.53 85.746 138 188 38.1 
51 7.50 81 159.17 78.850 43 53 9.0 
49 7.75 60 855.03 66.190 111 155 £6.6 
47 8.00 59 884.68 59.589 86 180 80.5 
45 8.85 60 838.03 66.148 96 134 88.8 
43 8.50 66 873.48 69.943 187 179 30.6 
41 8.75 88 884.96 71.838 138 195 33.3 
39 9.00 68 381.53 64.769 176 £57 44.0 
37 9.85 67 335.33 78,043 191 877 47.3 
35 9.50 83 135.56 39.343 38 44 7.5 
33 9.75 55 106.91 45.354 19 84 4.8 
31 10.00 38 185.35 44.139 87 35 6.0 
30 10.18 0 140.59 48.017 34 45 7.6 
£9 10.85 63 188.01 44.808 • 85 33 5.7 
£8 10.38 0 184.83 71.766 58 74 18.6 
£7 10.50 79 833.9 88.398 93 180 80.6 
£6 10.63 0 851.56 44.490 108 160 87.3 
£5 10.75 100 867.63 38.908 188 185 31.6 
£3 11.00 76 861.3 48.148 116 174 £9.8 



VflRIflBILITY OF ESTIMATED HYDRAULIC CONDUCTIVITY OF THE ST. PETER FORMATION 
FROM GRAIN SIZE ANALYSIS OF THE BATTLE CREEK SECTION 

(DATA FROM J. MAZZULLO, TEXAS A&M UNIVERSITY) 

DEPTH FROM MEAN KRUMBEIN J HAZEN APPROX. HAZEN COND. 
TOP OF PERCENT OF DIAMETER STANDARD MONK EST. ESTIMATED NORMALIZED 

SAMPLE NO. FORMATION ROUNDED GRAINS OF GRAINS DEVIATION CONDUCTIVITY CONDUCTIVITY TO AVERAGE* 
(METERS) (MICRONS) (FT./DAY) (FT./DAY) (FT./DAY) 

21 11.25 89 265.73 37.442 120 183 31.2 
19 11.50 79 258.,43 43.563 114 170 29.0 
17 11.75 88 282.59 58.922 136 198 33.8 
15 12.00 81 259.42 51.648 114 168 26.6 
13 12.25 74 246.66 40.920 103 155 26.5 
11 12.50 63 250.58 48.332 107 157 26.8 
9 12.75 82 256.28 50.103 112 164 28.0 
7 13.00 83 252.24 50.558 108 158 27.0 
5 13.25 54 124.18 57.357 26 32 5.5 
3 13.50 75 91.9 29.305 14 19 3.3 

TOTAL NO. 
OF SAMPLES: 58 AVERAGE VALUE: 214.84 84.0 117.4 20.1 

MAXIMUM VALUE: 335.33 191.2 276.9 47.3 

MINIMUM VALUE: 91.90 14.4 19.4 3.3 

STANDARD DEVIATION: 57.164 41.094 62.640 10.708 

* NOTE THAT AVERAGE CONDUCTIVITY FROM PUMPING TESTS IS 20 FT./DAY 
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Falls (A), MnDot 97 (B), and Mounds Park (C) sections. Missing or diageneticaily altered zones are indicated by 
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97 and Mounds Park) or the base (in the case of Cannon Falls). Cycles are well defined as upward increases in the 
proportion of abraded sand in successive samples. No correlation between sections is implied. 

From: Mazzullo and Ehrlich, 1983 
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696 VIRGINIA ROAD, CONCORD, MA 01742, (617) 369-8910 

ERT Ref. NO. 105-REB-026 
ERT Proj. No. E631-016 

environmental and engineering excellence 

May 29, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of analysis for 
-he set of water sample (set no. 14) submitted fromthe GAG plant on 
14 April 1987. As we discussed in our telephone conversation of 8 May 
and in my subsequent letter of 11 May 1987, we acknowledge that these 
results will not be acceptable to the Agencies, but are submitting them 
to you for informational purposes. 

Sincerely, 

Robert E. Bentley 
Quality Control Manager, 
National Laboratory Sewices 

EB/pjp 

c: 
memo only 

E. Lang 
A. Paradice 
P. Rose 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
Chemistry File 
W. Gregg 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 
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ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 14) received by the ERT Analytical 
Chemistry Laboratory on 15 April 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling and 
Analysis - GAC Plant Testing, June - August, 1986, ERT Document 
No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, July, 
1986 were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory duplicated 
samples, and laboratory method spike (fortified control) samples 
were analyzed concurrently with the submitted smaples based on the 
following frequency: 

a) Laboratory method blank, 5% - one for every (20) samples 
submitted. 

b) Laboratory solvent blank, 10% - one for every (10) sample 
submitted. 

c) Laboratory method spikes, 5% - one for every (20) samples 
submitted. 



All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/1 (ppt). The following 
critieria, based on percent recovery, was to be utilized for the 
determination of data validity for each sample: 

Surrogate 

Naphthalene-d8 
Fluorene-dlO 
Chrysene-dl2 

Minimum Standard 95% Confidence 
Mean (%) Mean (%) Deviation (%) Limits 

42 
60 
20 

72 
94 
30 

15 
17 
12 

42-102 
60-128 
10-54 

Various corrective action steps, as described in the QA plan, 
were to be initiated whenever the recovery of any one surrogate is 
found to be below the 95% confidence limit. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

A review of the data generated during analysis suggested 
problems with the recoveries for all of the naphthalene-d08 and 
fluorene-dOlO surrogates. Further problems were evident in the 
recoveries for the matrix spike compounds, with 5 of the 8 matrix 
spike compounds not meeting the criteria as established in the 
June 1986 QAPP. Reanalysis of the matrix spike sample (results 
included as run #1 and run #2) yeilded nearly identical results. 
A review of the procedures followed in the laboratory suggest that 
there was a problem during the sample preparation phase of the 
workup. Although it is acknowledged that the Agencies will not 
accept the data from this sampling, the results are provided for 
informational purposes. 
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ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. ^ FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE i: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE »: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE •: 

15. COMMENTS: NA » Not Available 

B-14 

42488 

NA 

04/14/87 

04/15/87 

04/20/87 

04/30/87 

>43004 

RTEOlO 

>430D1 

ERT • 42472 

ERT i 42S41 

ERT • 42548 

>43001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

"FIELD IDENTIFICATION: 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE •: 

GC/MS TAPE #: 

CORRESPONDING OFTPP FILE «: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

CORRESPONDING SOLVENT BLANK SAMPLE: 

CORRESPONDING GC/MS CALIBRATION FILE *; 

COMMENTS: NA » Not Available 

T-H 

42469 

NA 

04/14/S7 

04/13/87 

04/20/87 

04/30/87 

>43005 

RTEOlO 

>430D1 

ERT i 42472 

ERT i 42541 

ERT i 42546 

>43001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

1. ^FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE »: 

10. CORRESPONDING DFTPP FILE i: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE •: 

15. COMMENTS: NA = Not Available 

TD-14 

42470 

NA 

04/14/87 

04/13/87 

04/20/87 

04/30/87 

>43006 

RTEOlO 

>430D1 

ERT • 42472 

ERT « 42541 

ERT • 42S46 

>43001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

FIELD IDENTIFICATION: 

ERT SAMPLE NUMBER: 

FIELD LOGBOOK/PAGE NUMBER: 

SAMPLING DATE: 

DATE RECEIVED: 

DATE EXTRACTED: 

DATE ANALYZED: 

GC/MS FILE i: 

GC/MS TAPE •: 

CORRESPONDING DFTPP FILE #: 

CORRESPONDING MATRIX SPIKE SAMPLE: 

CORRESPONDING METHOD BLANK SAMPLE: 

CORRESPONDING SOLVENT BLANK SAMPLE: 

CORRESPONDING GC/MS CALIBRATION FILE •: 

COMMENTS: NA = Not Available 

TD-14A 

42471 

NA 

04/14/87 

04/15/87 

04/20/87 

04/30/87 

>43007 

RTEOlO 

>43001 

ERT * 42472 

ERT t 42541 

ERT f 42546 

>43001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. ^FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER; 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE i: 

9. GC/MS TAPE t: 

10. CORRESPONDING DFTPP FILE t: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE; 

14. CORRESPONDING GC/MS CALIBRATION FILE <: 

15. COMMENTS: NA » Not Available 

MS-14 

42472 

NA 

04/14/87 

04/15/87 

04/20/87 

04/30/87 

>43003 

RTEOlO 

>430D1 

ERT t 42472 

ERT i 42541 

ERT i 42548 

>43001 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROHATIC HYDROCARBONS 

1. 'FIELD IDENTIFICATION; 

2. CRT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED; 

8. GC/MS FILE t: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE »: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 4: 

15. COMMENTS: NA = Not Available 

MS-14 

42472 

NA 

04/14/87 

04/15/87 

04/20/87 

04/30/87 

>43002 

RTEOlO 

>430D1 

ERT i 42472 

ERT i 42S41 

ERT • 42548 

>43001 
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ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

FOLYAROMATIC HYDROCARBONS 

FIELD ID: B-14 ERT NO.; 42468 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NC/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE ND 
OIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E) PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH ND 

TOTAL PAH'S ND 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: T-14 ERT NO.: 424A9 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

GUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE ND 
BENZO (B> THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BI PHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE 1.03 
DIBENZOFURAN ' ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E> PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 1.0 

TOTAL PAH'S 1.0 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID; TD-14 ERT NO.: 42470 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO (A) ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO (A) PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G.H.I) PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 2.43 
INDENE ND 
NAPHTHALENE ND 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE 1 .61 
DIBENZOFURAN ND 
FLUORENE ND 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E> PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 4.0 

TOTAL PAH'S 4.0 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
FOLYAROMATIC HYDROCARBONS 

FIELD ID: TD-14A ERT NO.: 42471 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NC/L) 

QUINOLINE 
BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO <A) PYRENE 
INDENO (1,2,3-CD) PYRENE 
DIBENZ (A,H) ANTHRACENE 
BENZO (G,H,I> PERYLENE 

TOTAL CARCINOGENIC PAH 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO (B) THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BI PHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO (E) PYRENE 
PERYLENE 

TOTAL OTHER PAH 

TOTAL PAH'S 

ND 
3 . 98 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1 . 98 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 . 9 

5.9 

ND s Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; MS-14 ERT NO.: 42472 (RUNfl) 

CARCINOGENIC PAH'S 

PARAMETERS 
• 

ANALYTICAL RESULT 
(NG/L) 

GUINOLINE 3.73 
BENZO (A) ANTHRACENE ND 
CHRYSENE 2. 48 
BENZOFLUORANTHENES ND 
BENZO (A> PYRENE ND 
INDENO (1,2,3-CD) PYRENE ND 
DIBENZ (A,H) ANTHRACENE ND 
BENZO (G,H,I) PERYLENE ND 

TOTAL CARCINOGENIC PAH 4.4 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 2.24 
INDENE 1 . 78 
NAPHTHALENE 7.27 
BENZO (B) THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE <3. 20 
i-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE 2.27 
DIBENZOFURAN ND 
FLUORENE 4. 74 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO (E) PYRENE 2 . 84 
PERYLENE ND 

TOTAL OTHER PAH 23 .2 

TOTAL PAH'S 29 . 4 

ND = Concentration < 9S% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
POLYAROMATIC HYDROCARBONS 

FIELD ID: M5-14 ERT NO.: 42472 (RUNt2) 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 
BENZO (A) ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO <A) PYRENE 
INDENO (1,2,3-CD> PYRENE 
DIBENZ (A,H) ANTHRACENE 
BENZO (G,H,I) PERYLENE 

TOTAL CARCINOGENIC PAH 

3.41 
ND 
2.51 
ND 
ND 
ND 
ND 
ND 

5.9 

OTHER PAH'S 

2.3-BENZOFURAN 
2.3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO (B) THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BI PHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO (E) PYRENE 
PERYLENE 

TOTAL OTHER PAH 

TOTAL PAH'S 

ND 
2.04 
1. 63 
6.94 
ND 
ND 
<3.20 
ND 
ND 
ND 
1 . 67 
ND 
6 .41 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
2.45 
ND 

21 . 1 

27.0 

ND = Concentration < 95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; B-14 ERT NO.: 42468 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

* RECOVERY 95% CONFIDENCE 
LIMITS 
(%> 

NAPHTHALENE - 08 9.8 
FLUORENE - DIO 10 
CHRYSENE - D12 9.9 

0.35 
3.61 
5.56 

3.5 
36 
56 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: T-H ERT NO.: 42449 

SURROGATE SPIKE 
LEVEL 
<NG/L) 

OBSERVED 
LEVEL 
(NG/L> 

% RECOVERY 9S« CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE - 08 9.8 
FLUORENE - DIO 10 
CHRYSENE - D12 9.9 

0.52 
3. 35 
4.05 

5.3 
34 
41 

42-102 
40-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
FOLYAROMATIC HYDROCARBONS 

FIELD ID: TD-14 ERT NO.: 42470 

SURROGATE SPIKE OBSERVED « RECOVERY 95% CONFIDENCE 
LEVEL LEVEL LIMITS 
(NG/L) (NG/L) (%) 

NAPHTHALENE - D8 9.8 1.18 12 42-102 
FLUORENE - DIO 10 4.86 47 60-128 
CHRYSENE - D12 9.9 4.46 45 10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: TD-HA ERT NO.; 42471 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
<NG/L) 

* RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE - D8 9.8 
FLUORENE - DID 10 
CHRYSENE - D12 9.9 

1 . 09 
4.50 
4 . 97 

11 
45 
50 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-14 ERT NO.: 42472 (RUNil) 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% CONFIDENCE 
LIMITS 
(%) 

NAPHTHALENE - D8 9.8 
FLUORENE - DIO 10 
CHRYSENE - D12 9.9 

0 . 93 
3 . 85 
3.18 

9.4 
37 
32 

42-102 
80-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY or ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
FOLYAROMATIC HYDROCARBONS 

FIELD ID: MS-i4 ERT NO.: 42472 (RUNi2) 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

* RECOVERY 95% CONFIDENCE 
LIMITS 
(«) 

NAPHTHALENE - D8 9.8 
FLUORENE - DIO 10 
CHRYSENE -012 9.9 

0 . 78 
3 . 34 
2.94 

7 . 9 
33 
30 

42-102 
80-128 
10-54 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-14 ERT NO. 42472 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NC/L) 

% RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO(G,H,I)PERYLENE 
INDENE 
QUINCLINE 
BENZO(E)PYRENE 
2-METHYLNAPHTHALENE 

114 
27 
21 
17 
20 
23 
17 
29 

7.S8 
4.99 
2 . 90 
.29 
1 . 84 
3.73 
3. 18 
3.03 

4.7 
24 
14 
2 
10 
14 
19 

.11 

>20% 
>20% 
>10% 
>10% 
>20% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 10 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1> Only one parameter may fall below its target recovery, 

as per QAPP. 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
POLYAROMATIC HYDROCARBONS 

FIELD ID; MS-14 ERT NO. 42472 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO(G,H, DPERYLENE 
INDENE 
QUINOLINE 
BENZO(E)PYRENE 
2-METHYLNAPHTHALENE 

7.25 

2.73 
.14 
1 .71 
3.41 
2 . 77 
2 . 93 

4.3 
25 
13 
0.73 
8.5 
15 
U 
10 

>2 0% 
>20% 
>10% 
>10% 
>2 0% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 10 20-150% 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1> Only one parameter may fall below its target recovery, 

as per GAPP. 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



C.K1 APiAbliiCAL LABORATORY 
PPT ANALYSIS OF PAH in WATER 

METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 1 90 
BENZO (A) ANTHRACENE 4*40 
CHRYSENE 4 40 
BENZOFLUORANTHENES 9.70 
BENZO (A) PYRENE 3.40 
INDENO (1,2,3-CD) PYRENE 4.40 i'io 
DIBENZO (A,H) ANTHRACENE 3.40 2*20 
3ENZ0 (G,H,I) PERYLENE 5.30 3*40 

1.20 
2.80 
2.80 
6.20 
2.20 

PARAMETERS OTHER PAH'S MDL 0.64 MDL 

2,3-BENZOFURAN 1.90 1.20 
2,3-DIHYDROINDENE 3.40 2.20 
INDENE 2.90 1.80 
NAPHTHALENE 47.00 30.00 
BENZO (B) THIOPHENE 2.20 1.40 
INDOLE 1.90 1.20 
2^THYLNAPHTHALENE 5.00 3.20 
HETHYLNAPHTHALENE ^ 3.10 2.00 
PHENYL • 17.00 11.00 
ACENAPHTHYLENE 1.70 1.10 
ACENAPHTHENE 1.30 0.83 
DIBENZOFURAN 1.20 0.77 
FLOURENE 0.88 0.56 
DIBENZOTHIOPHENE 6.30 4.00 
PHENANTHRENE 3.10 2.00 
ANTHRACENE 3.40 2.20 
ACRIDINE 2.50 1.60 
CARBAZOLE 2.60 1.70 
FLUORANTHENE 4.40 2.80 
PYRENE 4.10 2.60 
BENZO (E) PYRENE 1.50 0.96 
PERYLENE 1.60 1.00 

0.64 MDL = LOWER CONTROL LIMIT OF 95% CONFIDENCE INTERVAL OF MDL 



CHAIN - OF - CUSTODY RECORDS 

CITY OF ST. LOUIS PARK 



Client/Project Name 
CHAIN OF CUSTODY RECORD 

Project Location 

Field Logbook No. 
<rj7^ ^jr ^ ^r//r 
Pro/feet No. ' 

I 
Sampler: {Signature) 

ANALYSES 

3ier: td/ynarureK j Chain of Custody Tape No. 

/avzs- ̂  /g^.ia t 
Sample No./ 
Identification Date Time 

Lab Sample 
Number 

Type of / / 
Sample / / / REMARKS 

/?-/y ijx <//:, */y /Z X 
7"-/y C'/v/r-? ISiS-^ y,9-y/f Sy/Z.. X 

/30n 93.'/-7A SXii X 
y ft-it/A ti/ if/t-r fsfy/ Sxii. ^j^/,A?jr X 

v//v/P7 /3/3 V3.'/7p. S'X/L. X 
• 

• 

Relinquished by: {Signat^e) A Date 

^'/V'97 

Time 

J?VS 

Received by: {Signature) Date Time 

Relinquished by: {Signature) Date Time Received by; {Signature) Date Time 

Relinquished by: {Signature) Date Time Received for Laboi •atoxy. 1 {^gnature) Date Time 

//:cO 
Sample Disposal Method: Disposed of by: {Signature) 

•atoxy. 1 

&s° Time 

I^MPLE COLLECTO&->-^ ^ 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY J 

C4Ty o^sy y.oo,x />/;' 

S-oos- a/vj 
^ /.ours ^MAi/rr s-sv/c 

ERT 
I^MPLE COLLECTO&->-^ ^ 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY J 

C4Ty o^sy y.oo,x />/;' 

S-oos- a/vj 
^ /.ours ^MAi/rr s-sv/c N9 8465 

, 1974-3-84 
t# , 

• A 



ERT 
SAMPLE RECEIPt CHECK LIST 

Client: . P ''Y 
COG Record #(s): / 

(ppf « 

,-14 % 
n ^ 

• 

^^Were samples shipped or hand-delivered? 

Notes: 

• 2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: COCIkyf^ ~ Ccc/e^ 

4. Were samples received ambient ̂ ffchilled? 

Notes: 

/O 

5. Were any saV|;^ples received broken/leaking (improperly sealed? 

Notes: .it' 

Were samples properly preserved? 

Notes: 

7. Were COC types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? , 

Notes: 

9. Were samples received within holding times? , 

Notes: 

Additional Comments: 

' ^-7 

!.>• 

Samples inspected and logged in by 

Yes/ No 
• * 

Yes No / 
• EK . 

Yes/No 

Yes No ̂  
• 

Yes No /" 
• &< . 

Yes ^No 
f^D . 

Date: 



V' f* #* 
M 

REILLY TAR & CH EMICAL CORPORATION 
TELEPHONE: 317/638-7531 
CABLE: RETAR INDIANAPOLIS 
TELEX: 27-404 

1510 MARKET SQUARE CENTER 
151 NORTH DELAWARE STREET 
INDIANAPOLIS, INDIANA 46204 

0 
UO imwm 

May 8, 1987 
1, 1 1987 

i Ms. Erin Moran 
Remedial Project Manager 
United States Environmental 

Protection Agency 
Region 5 
Chicago, Illinois 60604 

U.ii. [PA, tt[6iii^ V 
WASTE MAHAKMENTOIVISKIN 

fWiUWS WASTE EHMEflT CSANfH 
Mr. Richard D. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolisj Minnesota 55440 

Mr. Michael K. Vennewitz 
Remedial Project Manager 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155 

Gentlemen and Ms. Moran: 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Boulevard 
St. Louis Park, Minnesota 55416-2290 

Enclosed is a copy of information provided by Bill Gregg of ERT concerning the 
recommended screening intervals for the source and gradient control wells to 
be installed in the Drift aquifer. Since submitting our modified plans for 
these wells on January 29, Reilly has completed a test boring at the gradient 
control well location and received grain-size analysis results and screen design 
recommedations from Johnson Division. Based on these results, as decribed 
in Bill's letter, Reilly wuld like, to 1) modify the Drift source control well 
screen design presented in the January 29 plan and 2) incorporate screen design 
details into the Drift gradient/control well plan of January 29. 

Please let me know how you would like us to handle these changes in the context 
of your on-going process of fi^al plan review and approval. 

Very truly yours, 

REILLY TAR & CHEMICAL CORPORATION 

JCCrlt 

cc: B. A. Comstock (w/ enclosure) 
W. M. Gregg (w/o enclosure) 
R. Polack (w/o enclosure) 

Enclosure 

John C. Craun 
Senior Engineer, 
Corporate Environmental Affairs 



EFX 
A RESOURCE ENGINEERING COMPANY 
5871 CEDAR LAKE RD.. SUITE 21, ST. LOUIS PARK MINNESOTA 55416, (612) 541-1642 

environmental and engineering excellence 

May 5,1987 
D722.291 

Mr. John Craun 
Reilly Tar & Chemical Corporation 
1500 South Tibbs Avenue 
Indianapolis, Indiana 46241 

Dear John, 

The purpose of this letter is to summarize the recent changes in the recommended design for the Drift 

Aquifer Source Control well and to present the recommended design for the Gradient Control Well 

based on considerations of grain size analyses of site soil samples. Discussions with local water well 

contractors and well design specialists have led to a change in specifications for the Drift Aquifer 

Source Control Well design ̂ ven in the January 29,1987 Work PlaiL Instead of screening the aquifer's 

full thickness, the design change specifies screening only the lower portion of the Drift Aquifer (Figure 

1). This change is based on sand size analyses by Johnson Division (Figure 2), and on a decision to 

increase the available drawdown which will increase in the operational life of the welL By screening 

only the lower portion of the well, the available drawdown will be greater, thus assuring that the pump 

will be set above the screen. This will avoid distorted flow patterns in the vicinity of the screen and the 

resulting increased velocities that cause higher incrustation rates, corrosion, and/or sand pumping. 

This will also avoid mixing of air and water ft'om dewatering the screen, causing incrustation. Also, the 

well will be less susceptable to potential future problems of lower pumping water levels caused by a 

general lowering of the water table, increased pumping rates or reduced specific capacity. 

The well design shown in Figure 1 includes a five foot section of blank casing at a depth of 57 to 62 

feet. This is based on grain size analyses of two samples (S23 and S24) that indicate a three-foot thick 

lense of fine-grained sediments at a depth of 57 to 62 feet. Although visual descriptions of these two 

samples did not indicate the presence of signifiranr amounts of fine-grained sediment (Figure 3), the 

five-foot section of casing across tins interval is a conservative design that will prevent the posdbility of 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



fine-grained sediments migrating through the coarse sand pack and entering the well, possibly plugging 

the screen. 

A soil boring log at the Drift Aquifer Gradient Control Well site (Figure 4) and subsequent sand size 

analyses by Johnson Division (figure S) are now available. These data indicate that the gradient 

control well should be screened with 25 feet of 40 slot screen set at S3 - 78 feet, with #30 sand pack 

(Figure 6). This design takes advantage of a zone of larger grain size in this zone, and allows for a 

large available drawdown. 

If you have any questions about these matters, please call me at (612) 541-1642. 

Sincerely, 

Mr 
William M. Gregg 
Hydrogeologist 

WMG/pb 

1 



Ground Surface 
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Sand and gravel 
middle drift aquifer 

70 slot screen (22 feet total) 

gravel pack 
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6 inch steel casing 

•— 70 slot screen 

Platteville Limestone 

Total Depth of Well = 66.8 feet 

Figure 1. Reconmended Design For Drift Aquifer Source Control Well 



omuER STS CONSULTRNTS, LTD. 

ENGINEER ERT 
ST. LOUIS PRRIL. NINNESOTR 55416 

ANALYSIS BY ALBERT J. SHITH 
DATE 13 NOVEHBER, 1988 

JOB NAME 

LOCATION 
k 

JOHNSON 1.0. NUMBER 86321E1 
SAMPLE SENT IN BY ERT 

SAND ANALYSIS REPORT 

^ • Johnson DhWon 
^ I P.O. Box 64118 SL Paul. Mina 55164 
^1 Tel. 612-e36-3B00 
• I 800-328-9110 
W Telex 2S7451 p^GE OF. 

U.S. STANDARD SIEVE NUMBERS s 

a 20 3a 4g SB M 7fl aa 9B laa iia 12a li 

SLOT OPENINO AND GRAIN SIZE, m THOUSANDTHS OF AN INCH AND MtUmETERS 

I -TJZl, 
12M®® «»• 

COMBINED 
SAMPLE 
DEPTHS 

2fl I 24.5 n. 

25 / 34 n. 

34 / 42 FT. 

39 / 41 n. 

41.S-47.S n. 

«s>yllMgf»si iinsemi 

TEST HOLE DATA 

DIAMETER 

DEPTH 67.5 FEET 

DRILUNG METHOD 

DRILUN6 FLUID 

GEOPHYSICAL LOGS 

STATIC WATER LEVEL 

10' 

"COMMENTS 

Centering guides ' 
would be reguixed 
bo center the 6* 
size screen witliin 
the 10' dian. bceefaDle. 

(57-62 ft) should 
26 cased off if thk 
recommended gravel 
sack is utilized. 

PHYSICAL SAMPU DESCRIPTION Inches 
U.S. Sisvel 

o SIMPLES •S-2 li sS-3 

DSflNPLES eS-4, S-S. 5-6 fc 5-8 

dSRHPLES *5-9 li 5-10 

XSRHPLES sS-11 li 5-12 

XSRMPLES sS-13. 5-14. 5-15 6 5-16 

mm mmmm mtmmim m^m mim mim 
TOTAL 

WT. SLOT LENGTH SETTING 

9.5 27.8 SB.8 88.4 82.3 88.9 82.4 83.7 94.9 1».B 

11.7 17.3 28.8 as.7 4S.a SBL3 73.5 84.7 82.9 9S.9 99.9 198.8 

4.4 8.8 9.3 13.7 17.8 24.7 38.8 53.8 78.3 79.1 95.7 182.8 .070 17 40-57 
11.2 18.7 21.7 28.8 34.1 44.9 S7.2 71.7 88.2 94.2 97.1 278.8 .070 5 62-67 
15.3 27.3 48.7 54.8 88.7 77.3 B&3 98.7 94.7 98.7 97.3 388.8 

WELL DATA 

CASING DIAMETER 

DESIRED YIELD 

WELLAPPUCATION 

Gradient Control 
DESIGN RECOMMENDATIONS 

Utilise a gravel 
pack material ' 
similar in grada
tion to the #20 
gravel from Ameri-
an Materials Corp 

Eau Claire, Wise, 
in conjunction witl 
a #70 slot screen 

SCREEN RECOMMENDATIONS 

FROM SANDSAMFOS AMeOAhlCT WE AMUMt HO RClFaNSMli^ 
; tNTCmHTO TMC MAKWO or A00001 

/ 
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Figure 3. Soil Boring Ir^g, Drift Aquifer Source Control Well 
?B33ScfNAMg 

STSCaiuulMWiUd. 
SITE LOCATION 

Propeiad V«ll HOUM 
ARCHITECT-ENGINEER 

CRT 

St. Loult P«rfc, ninndioca 

sr 
§ 

DGSCnPinilOPIiATBUM. 

SURFACE ELRATKm 4.|00 feat 
KolloH «{«• Mfarad to I7.S r««c - ««• log oF toring it 
Fef* toll condition* abovo 17.5 foot 

SS ?ar Ic illty clay, llttia sand • dark brown • fins -

QQlllll s^law *11t - gray - *oFt - (ML - CI) 

1551 

s 
i 

HI 
EIHl a 

I! 

SMcy .sand - gray - saturatad - ONdlua dansa.* (Sn) 

Pino to coaria sand, llttia graval, traea slit - gray -
saturatad - loosa - (SW - IP) 

Notoi }t.a faat driller nota* hola caving duo to graval 

Pino to OMdliB sand, traco coarso sand, traca 
graval, traca silt • brown • saturatad • Mdlwa dansa • 
(IP) 

KMSS 

II |ss 

ISIIty sand, traca graval - brown - saturatad - aadtua dansa - (SN) 

_ Sandy graval, traca silt - gray - saturatad - swdluai 
" dansa - (6P) 

r isiss 

13|SS 

tb|ss 

ISlSS 

iths 

17|SS 

18 

15 lis 

* 8' -saturatad - SMdlua dansa • (SP) - (SU) 
gray -

nmiii 

- to aadlua sand, llttia silt, traca graval • brown 
lui dansa - (SN) 

lan^ graval, traca silt - gray - saturatad - nadlun 
• (OP) 

Ina to coarsa sand, traca to llttia graval. traca silt -
gray - saturated - sndlws dansa - (SW) - (SP) 

Sandy graval, traca silt • gray - saturatad - nadlun 
dans* • llnastona graval • (CP) - (clay scans) 

Jatovllla llnastona 

M oP boring at (8.8 ft. 

%jia sijt'iiiji?- uwjss 
rochbit and bantonlta drilling fluid fron 32.5-88.0 ft. ' 

wt 

Twa simnncangM UNSi nsmsio 

VMORWO aORINaSTARTSO 10/28/88 

OCR . ACR aoRmaooMPUTU 10/28/88 ORAWNRT AN SMUT HO. 1 OP I 

vn. RM 5^.;, PORfUAN CO APPVBv ecj snjcswa 98028 

ausai*4 



Figvire 4. Soil Boring Log, Drift Aquifer Gradient Control Well 

• Ud. 
PROJECT NAME 

Proposed Well House 
ARCHITECr-ENOINESR 

ERT 
SITE LOCATION 

41 
4) 

sc 

St. Louis Park, Minnesota 

III III 

DSSCRIPnON OF MATeniAL 

SURFACS EL8VATICN 

t. 

.TV UNOONmNBOOOMMESSIVSSTRBNQTH 
TONS-PT* 
I 2 3 4 S 

njksne 
UMtT% 

WATER 
CONTENT % UMIT% 

X • 
10 20 30 

^ 

40 so 

0 
10 

STANOANO 
PENETRATION 

20 
aiows,Rr 

AO SO 

ss H 

ss 

ss 

Fine to medium sand, little sMt, 
trace gravel - brown - moist -
medium dense - (SH) 

Fine to medium sand, trace'coarse 
sand and gravel, trace silt -
brown - dense to medium dense -(SP) / 

.03 

so//' 0 

TOTtr 

ss n 
ss I 

^Ine sand, trace silt and medium 
sand r brown - moist - medium 
dense - (SP) 

/ 

0/^ 
I 

0«f 
End-of boring at 11.0 ft. 
Power augered to full depth. 

TM8 STRATIPICATIOM UNBS H8PRESBNT THE APPROXIMATS BOUNOARY UNBS BBIWBBN SOIL TYPBS. IM SITU. TUB TRANSITIOM MAY 88 ORAOUAl. 

WV. Dpy WSORWO BORINQ STARTED 9/29/86 arSOFRCE 

WL BCR ACR BORING COMPLETED q/2g /3g DRAWN BY KC SHEET NO. 1 OP t 

wu Dry AB CME-'lS^O'*^'' CD APP-D BY WBT STS JOB NO. ql)026 

BL 1-M3 
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so 

SITE LOCATION 

y 
STSConsvllMHUd. 

Figure 4, aont'd. 
IPROJECTNAMd 

Prqpesed WBU House 
ARCHITECT-ENQINEER 
HCr, Inc. 

St. Louis Paxic, Hlmeaota 

sr 

OESCWmON OF HATBUAL 

SUAFACEELCVATIOII 

OoRtijued 

ElliSlllill 

EQElliMII • 
E^^llllll 

EUESIII 

mcriiiiiii 

EDIiailllll 

ElElllllll 

Hadim to coatee sand, tzaoe silt, txaos gcewel • faeauniah 
gtay - satucated - aactteinly danse - (SP - SN) 

Paint ehaaleal odor la aaapla 120 

pim to 
SKtresBly 

sand, tiaoe silt' 
- (SP-SM) 

tt 
3 

Fine sand, 
eKttensly 

nadluB aand and silt - gtay - saturatad 
- (SP-SM) 

Silty aand, ttacs utaraol - bcoMi -
- (SO 

wat - aoctteaaly 

Plateville lioastons - InSenced 
M of bating at 80.0 ft. 
Hollow atoB augeted to 26.S ft. 
Denied with 2 13/16- zockbit and faentonite drilling 

oc.s - gn.o ft. 
Ocouted hole with 50 gallm of neat caaent grout. 

p- «ssr 
1 

H h 

X-

10 

JSS* SSI 
— 

20 + 
J9—$ SL 

30 40 
H-

50 

niasTmTiwcAiiewui«iawMaiwiTMa«Mno»iM«Taaouwe*i»>uwiaaan>iaHaoMYPW.ii>amiT>iaiimBWioiii«ATaiowiau«i. 

wt 25.5 ft. »B waoRwo aonNasTARTSO 3/25/87 araomci Minnesota 
WL BCa ace aonNocoMFuno 3/26/87 DRAWN sr HC SHUTNa 2 OF 2 

vn. me Q1B-7S roiifMAN (3) AFPOeV WBT STSJOSNO. 94026-a 



UWIIII<3WII W«#(wwitw 
P.O. Box 64118 • SI. Paul, MN 5S164 
TEL 612-636-3900 or 1-600-326-9691 
TELEX 29-7451 
SEND SAMPLES TO; 1960 OLD HWY 6. NEW BRIGHTON, MN 65112 

dMiMU 

BY: 

Job Name Reillv Tar & Chemical Corporation 
city St. Louis Park 
Driller STS Consultants, Ltd. 

n.i. 31 March. IQR? 

State Minn Zip 
Phoiia. 

Engineer ERT, St. Louls Park. MN SWL"20 ft. 

Remarka Did not test 21.5-23. sandv clav fnrarllenl- rnnhrr^l wall) 

U.S. STANDARD SIEVE NUMBERS 

lOOin^ 50« 30 20 « 

1.0 IJS 2.0 
SLOT OPENING AMD GRAIN SIZE IN THOUSANDTHS OF AN INCH AND MM. 

Commania ptlUse fl qWVgl PSCK mategifll 1 
slinilar ia grafetlcn to the >30 gravel from 
American Materials Corp., Eau Cl^re, Wise., 

U.S. 
SIEVE 
NO 

ISLOT OPENING 1 SAMPLE DEPTHS 1 U.S. 
SIEVE 
NO IN. 

6 .132 3.36 
8 .094 2.38 10 

12 .066 1.68 4 
16 .047 1.10 
20 .033 0.84 

30 .023 0.60 ^.1 
40 .016 0.42 
50 .012 0.30 

70 .008 0.21 
100 .006 0.15 1^1 

in conlunction w/a ff4P s^p^ ggyeen, 
SCREEN RECOMMENDATIONS: DIAM 

SLOT SETtlNQ LENGTH 

.040 53-78 ft. 25 ft. 

. 1 -• 1 

so MANY CONSIDERATIONS ENTER INTO THE MAKING OF A GOOD WEU THAT, WHILE WE BEUEVE SLOT SIZES FURNISHED OR RECOMMENDED 
FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSISIUTY FOR THE SUCCESSFUL OPERATION OF ANY WELL 

Figure 5. Sand Size Analysis Results, Drift Aquifer Gradient Control Well 
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UMIIII0VII tfwivwiiv 
P.O. Box 64118 • St. Paul, MN 55164 
TEL 612-636-3900 or 1-600-328-9891 
TELEX 29-7451 
SEND SAMPLES TO: 1950 OLD HWY 6. NEW BRIQHTON, MN 55112 

dAIMIi MIMMLfOlO 

BY: 

Job Nairn. 

City 

Date 31 March. 1987 

Stata Zip 

Orilior 

Enplnaor. 

Remarka . 

, Phone. 

Phone. 

U.8. STANDARD SIEVE NUMBERS 

too 70 50 40 30 20 

IDMIBaH 

•llNM •1 •• 
•••nmanBim 
••inHipniBim 
• piinMWBaBiiaa •niilBi&••••[•• 
•nnHiSaaaiiaa 
• ••nmtuaaima 
E— muMwiw 
iillaBlBllBIHilB 

BDHIHBBBI'53 

20 

10 

aainBiaBBBim 
BlinWIUBBIIU 

BBt'ilSipiaBBififl 
B ik i B Bi aaa Bi lu 
B BB La Bl kiu il OUI 

ktlflBHiL^fiLWBJUB C I'M; e ̂  1 BB HB L^ Im W B J IB B 

ISSESHUHSSrSIS; 
BdEtnifH •BBinBiL'<IBBB 

Bki B fcfi Z1 5B Bl lUB B1 L?4BZ 
B FB ipi B1 IBBfl Bl IBC^B 
iMNNIBBBBIlBBW: BBItBBBBIlBBW: 

bBIIBBBBIIBB 
aPIIBBBBIIB 
ibtaaaaiiB 
ariraaaaiia 
BMkBBBBlia 
•^cr«:iiajia 
ifimaauiia 
Baiiaaaaiia 

10 20 30 
OiS 1.0 Lis 2.0 2:5 3;0 
SLOT OPENINO AND DRAIN SIZE IN THOUSANDTHS OF AN INCH AND MM. 

I ' • 

U.S. 
SIEVE 
JBO^ 

6 

ISLOT OPENING 1 SAMPLE DEPTHS 1 U.S. 
SIEVE 
JBO^ 

6 

U.S. 
SIEVE 
JBO^ 

6 .132 3.36 bo 7 Z 
8 .094 2.38 *73 |o 

12 .066 1.68 ^0 l4 .7 
16 .047 1.19 1^ K 
20 .033 0.64 u 
30 .023 0.60 jP si 
40 .016 0.42 43 70 
60 .012 0.30 4? 
70 .006 0.21 So tl <1 SI 

100 .006 0.15 *lj 7f 1 
1 

Commana 

SCREEN RECOMMENDATIONS: DIAM. 

SLOT SETTINQ LENGTH 

SO MANY CONSIDERATIONS ENTER INTO THE MAKING OP A 0000 WELL THAT. WHILE WE BEUEVE SLOT SIZES FURNISHED OR RECOMMENDED 
FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF ANY WELL 

Figure 5, cxant'd. 



u P.O. Box 64118 • St. Paul, MN SS164 
TEL 612-836-3900 or 1-800-328-0891 
TELEX 29-7451 
SEND SAMPLES TO: 1950 OLD HWY 8. NEW BRIQHTON. MN 55112 

0/-II 

BY: 

Job Nairn, 

aty 

Data 31 March. 1987 

Slata Zip 

Orillar . Phono. 

cnginwr . 

Romarka . 

too 70 50 < 

U.S. 8TAN0ARD SIEVE NUMBERS 

18 12 

SLOT OPENINO AND GRAIN SIZE IN TMOUSANDTHS OP AN INCH AND MM. 

Commonia u.s: 
SIEVE 

ISLOT OPENING 1 SAMPLE DEPTHS 1 u.s: 
SIEVE IN. 

6 .132 346 |0 
8 .004 248 7a 

12 .066 1.68 (p 

16 .047 1.19 u 
20 .033 0.84 3 Ip 
30 .023 0.60 1$ 1 s z\. 
40 .016 a42 *71 
50 .012 0.30 7[ 
70 .008 0.21 y 

100 .006 0.15 gx* 

SCREEN RECOMMENDATIONS: DIAM. 

SLOT SETTING LENGTH 

• 

• 
SO MANY CONSIDERATIONS ENTER INTO THE MAKING OF A GOOD WEU THAT. WHILE WE BEUEVE SLOT SIZES FURNISHED OR RECOMMENDED 

FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF ANY WELL 

Figure 5, cont'd. 



KO. &bx 64118 • St.Paul,iyiN3S164 
TEL 612-636-3900 or 1-800-32e-0891 
TELEX 29-7451 
SEND SAMPLES TO: 1950 OLD HWY 8. NEW BRIGHTON, MN 55112 

dMiMU MIUMUI 

BY: 

Job Nairn. 

Clly 

n.i. 31 March. 1987 

State Zip 

Driller 

Engineer. 

Remerka . 

Phone. 

Phone. 

U.S. STANDARD SIEVE NUMBERS 

\ •• 

SLOT OPENINQ AND ORAIN SIZE IN THOUSANDTHS OP AN INCH AND MM. 

CoininenU U.S. 
SIEVE 
NO 

ISLOT OPENING) SAMPLE DEPTHS 1 U.S. 
SIEVE 
NO IN. MM 

6 .132 3.36 
8 .094 2.38 

12 .066 1.68 t7 
IS .047 1.19 10 
20 .033 0.84 T} 4 
30 .023 0.60 n jf 
40 .016 0.42 
50 .012 OJO 53 31 
70 .008 021 JS 

100 .006 0.15 17 81 

SCREEN RECOMMENOATiONS: OIAM. 

SLOT SETTING LENGTH 

FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF ANY WELL 

Figure 5, oont'd. 



m P.a Box 64118 • St. Paul, MN 5S164 
TEL 612-636-3900 or 1-600-328-9691 
TELEX 29-7481 
SEND SAMPLES TO: 1960 OLD HWY 6. NEW BRIQHTON, MN 88112 BY: 

Job Nam. 

aiy Blalo. 

f^..^ 31 March, 1987 

ap 

Driller 

Engineer. 

Remarka . 

Plione. 

Phone. 

fi 
U.S. STANDARD SIEVE NUMBERS 

11 12 

J-l 

5i 

-t-L 

' I J-l 

IJL 

1 

TT— 

Ti 
I I 

_LL 

±4-

30 40 SO 70 90 100 110 120 130 IN. 

0.5 1J> 15 2.0 ^5 3.0 
SLOT OPENINQ AND GRAIN SIZE IN THOUSANDTHS OP AN INCH AND MM. 

CommenU U.S. 
SIEVE 

ISLOT OPENING! SAMPLE DEPTHS I U.S. 
SIEVE IN. MM 

6 .132 3.36 
8 .094 258 

12 .066 1.68 

16 .047 1.10 
20 .033 0.84 

30 .023 0.60 .1 
40 .016 0.42 li 
80 .012 050 
70 .008 0.21 *Z. 

100 .006 0.18 n % 

• 

SCREEN RECOMMENDATIONS: DIAM. 

SLOT SETTING LENGTH 

FROM 8AN0 SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY KM THE SUCCESSFUL OPERATION OF ANY WELL 

Figure 5, cont'd. 
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Figure 6. Reccmnended Design For Drift Aquifer Gradient Control Well 
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February 8, 1988 

Mr. Michael K. Vennewitz 
Remedial Project Leader 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

Mr. John C. Craun 
Reilly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

Ms. Erin Moran 
Remedial Project Leader 
United States Environmental 

Protection Agency, Region 5 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Richard D. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

RE: Interim Analyses - GAC Plant 
St. Louis Park, Minnesota 

Dear Project Leaders: 

Enclosed is a laboratory analysis report summarizing the results of analyses 
completed on water taken from the City's GAC plant on January 11, 1988. The 
laboratory analyses were completed by ERT, Inc., at the direction of the City, 
pursuant to receipt of the results of analyses completed on samples taken in 
November, 1987. This information is submitted for information only, as 
information generated by CH2M Hill is now being used for purposes of meeting 
the requirements of the Remedial Action Plan. 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 

5005 minnetonka boulevard • st. iouis park, minnesota 55416-2290 • phone (612) 924-2500 



£RT. 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD. CONCORD, MA 01742. (617) 369-8910 

ERT Ref. No. 105-REB-119 
ERT Proj. No. E631-066 

environmental and engineering excellence 

21 January 1988 

Mr. James N. Gmibe 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set 2GAC-8) received from 
the GAG plant on 12 January 1988. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. 

If you have any questions or comments, please feel free to 
contact me. 

Since 

Robert E". Bentley 
Quality Control Managei 
National Laboratory /ices 

REB 

cc: 
letter only 

A. Paradice 
R. Gen. 
P. Pelletier 
M. Spar1in 

+ disposition letter 
S. Gerade 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 27 January 1988 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set 2GAC-8 (E631-066) 

Date Samples Received: 12 January 1988 

Number of Samples Received/Matrix: 5 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per (juarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimxim storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order N\imber, Federal 
Express Nximber, etc) , SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
27 January 1988 

DATA SUBMITTED BY: 

DATA AUDITED BY: 

Robert E. Bentley 

Quality Control Managjf&r/ 
Program Manager 

Marti Sparlin 

"Control Coordinator 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 
SAMPLE SET 2GAC-8 

ERT PROJECT NO. E631-066 
27 January 1988 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 2GAC-8) received by the ERT Analytical 
Chemistry Laboratory on 12 January 1988. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system)^ and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency: 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/L (ppt). The 
following critieria, based on percent recove^, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 - 108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, atB described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery repoirt, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 94.5%, within the 20% - 150% target range. A 
review of the surrogate recoveries indicated that two naphthalene 
surrogate recoveries were slightly below the 95% confidence 
limits as required in the Plan. These were for the field blank 
and the method blank. All of the other samples, and in 
particular, the treated samples, were within the acceptable 
ranges. It is our opinion that the data as presented is an 
accurate representation. Analytical results for sample 
concentration were corrected for batch method blank results 
according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACT-8 

2. ERT SAMPLE NUMBER: 51342 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 1/11/88 

5. DATE RECEIVED: 1/12/88 

6. DATE EXTRACTED: 1/13/88 

7. DATE ANALYZED: 1/25/88 

8. GC/MS FILE #: >2873 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2889 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 51345 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 51385 

13. CORRESPONDING SOLVENT BLANK : SAMPLE: ERT # 51386 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2890 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACTD-8 

2. ERT SAMPLE NUMBER: 51343 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 1/11/88 

5. DATE RECEIVED: 1/12/88 

6. DATE EXTRACTED: 1/13/88 

7. DATE ANALYZED: 1/25/88 

8. GC/MS FILE #: >2885 

9. GC/MS TAPE #: NA 

•
 

o
 
H
 CORRESPONDING DFTPP FILE #: >2889 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 51345 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 51385 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 51386 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2890 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 2GACFB-8 

2. ERT SAMPLE NUMBER: 51344 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 1/11/88 

5. DATE RECEIVED: 1/12/88 

6. DATE EXTRACTED: 1/13/88 

7. DATE ANALYZED: 1/25/88 

8. GC/MS FILE #: >2886 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2889 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 51345 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 51385 

13. CORRESPONDING 
V 

SOLVENT BLANK SAMPLE: ERT # 51386 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2890 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACMS-8 

51345 

NA 

1/11/88 

1/12/88 

1/13/88 

1/25/88 

>2884 

NA 

>2889 

ERT # 51345 

ERT # 51385 

ERT # 51386 

#:>2890 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE; 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACF-8 

51346 

NA 

1/11/88 

1/12/88 

1/13/88 

1/25/88 

>2895 

NA 

>2889 

ERT # 51345 

ERT # 51385 

ERT # 51386 

#:>2890 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: / Method Blank 

2. ERT SAMPLE NUMBER: 51385; MB880034 

3. FIELD LOGBOOK/PAGE NUMBER: NA 

4. SAMPLING DATE: 1/11/88 

5. DATE RECEIVED: 1/12/88 

6. DATE EXTRACTED: 1/13/88 

7. DATE ANALYZED: 1/25/88 

8. GC/MS FILE #: >2883 

9. GC/MS TAPE #: NA 

10. CORRESPONDING DFTPP FILE #: >2889 

11. CORRESPONDING MATRIX SPIKE SAMPLE: ERT # 51345 

12. CORRESPONDING METHOD BLANK SAMPLE: ERT # 51385 

13. CORRESPONDING SOLVENT BLANK SAMPLE: ERT # 51386 

14. CORRESPONDING GC/MS CALIBRATION FILE #:>2890 

15. COMMENTS: NA = NOT AVAILABLE 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT* 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-8 ERT NO: 51342 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
1.8 
ND 
ND 
ND 
ND 

1.8 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
32.2 
<1.9 
3.0 
2.1 
ND 
<1.6 
<1.3 
3.1 
8.8 
14.2 
3.5 
6.8 
0.77 
<3.7 
ND 
<1.5 
<1.8 
2.5 
3.8 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

80.8 
82.6 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

ED: 2GACTD-8 ERT NO: 51343 

CARCINOGENIC PAH'S -

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 5.2 
INDENE ND 
NAPHTHALENE ND 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL <1.3 
ACENAPHTHYLENE 2.4 
ACENAPHTHENE 5.0 
DIBENZOFURAN 1.7 
FLUORENE 4.1 
DIBENZOTHIOPHENE 0.62 
PHENANTHRENE <3.7 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 2.4 
PYRENE 3.4 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 24.8 
TOTAL PAH'S 24.8 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-8 ERT NO: 51344 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE <2.0 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE ND 
1-METHYLNAPHTHALENE ND 
BIPHENYL ND 
ACENAPHTHYLENE ND 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE <0.64 
DIBENZOTHIOPHENE <0.55 
PHENANTHRENE <3.7 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE 1.9 
FLUORANTHENE 1.6 
PYRENE 3.4 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 6.9 
TOTAL PAH'S 6.9 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: CD: 2GACMS-8 ERT NO: 51345 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL REST 
(NG/L) 

QUINOLINE 18.3 
BENZO(A)ANTHRACENE ND 
CHRYSENE 8.8 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE 27.9 

TOTAL CARCINOGENIC PAH 55.0 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 14.7 
INDENE 23.1 
NAPHTHALENE 104 
BENZO(B)THIOPHENE 2.9 
INDOLE ND 
2-METHYLNAPHTHALENE 20.5 
1-METHYLNAPHTHALENE ND 
BIPHENYL <1.3 
ACENAPHTHYLENE 3.8 
ACENAPHTHENE 4.6 
DIBENZOFURAN ND 
FLUORENE 14.4 
DIBENZOTHIOPHENE ND 
PHENANTHRENE ND 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE ND 
BENZO(E)PYRENE 17.2 
PERYLENE ND 

TOTAL OTHER PAH 205.2 
TOTAL PAH'S 260.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 51385; 
MB880034 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1.0 
ND 
ND 
<0.64 
ND 
ND 
ND 
ND 
ND 
1.3 
2.1 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

3.4 
3.4 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACF-8 ERT NO: 51346 

C/^CINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
<2.6 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
954 
22.0 
5.9 
63.6 
1.0 
I.9 
6.5 
II.3 
378 
705 
149 
430 
40.4 
14.6 
13.0 
9.8 
8.0 
45.6 
89.6 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

2949.2 
2949.2 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACMS-8 ERT NO: 51345 

PARAMETERS SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY TARGET 

NAPHTHALENE 100 
FLUORENE 20 
CHRYSENE 20 
BENZO(G,H,I)PERYLENE 20 
INDENE 20 
QUINOLINE 20 
BENZO(E)PYRENE 2 0 
2-METHYLNAPHTHALENE 20 

104.0 
14.3 
8.80 
27.9 
23.^1 
18.3 
17.2 
20.5 

104 
72 
44 
140 
116 
92 
86 
102 

>20% 
>20% 
>10% 
>10% 
>20% 
>20% 
>10% 
>20% 

AVERAGE % RECOVERY 94.5 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

per the QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

SXJRROGATE RECOVERY REPORT* 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2qACT-8 ERT NO: 51342 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

8.3 
9.4 
8.6 

83 
94 
86 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACTD-8 ERT NO: 51343 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

2.0 
9.2 
7.6 ̂  

20 
92 
76 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-8 ERT NO: 51344 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

1.2 
9.3 
7.6 

12* 
93 
76 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-8 ERT NO: 51345 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

8.4 
5.2 
5.5 . 

84 
52 
55 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 51385; MB880034 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

1.0 
6.7 
7.8 

10* 
67 
78 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACF-8 ERT NO: 51346 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 10.0 6.5 65 14-108 
FLUORENE-DIO 10.0 9.8 98 41-162 
CHRYSENE-D12 10.0 8.0 - 80 10-118 

OUTSIDE CONTROL LIMITS 



ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS ~ 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
POLYAROMATIC HYDROCARBONS 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH*S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 2.60 1.70 
BENZO (A) ANTHRACENE 4.30 2.80 
CHRYSENE 2.60 1.70 
BENZOFLUORANTHENES 1.40 0.90 
BENZO(A)PYRENE 2.90 1.90 
INDENO(l,2,3-CD)PYRENE 0.67 0.43 
DIBENZ (A,H) ANTHRACENE 0.42 0.27 
BENZO(G,H,I)PERYLENE 0.67 0.43 

OTHER PAH'S 

2,3-BENZOFURAN 2.00 1.30 
2,3-DIHYDROINDENE 2.80 1.80 
INDENE 1.90 1.20 
NAPHTHALENE 2.00 1.30 
BENZO(B)THIOPHENE 1.20 0.77 
INDOLE 0.92 0.59 
2-METHYLNAPHTHALENE 1.60 1.00 
1 -METH YLNAPHTHALENE 1.30 0.83 
BIPHENYL 1.30 0.83 
ACENAPHTHYLENE 1.00 0.64 
ACENAPHTHENE 1.20 0.77 
DIBENZOFURAN 0.69 0.44 
FLUORENE 0.64 0.41 
DIBENZOTHIOPHENE 0.55 0.35 
PHENANTHRENE 3.70 2.40 
ANTHRACENE 3.10 2.00 
ACRIDINE 1.50 0.96 
CARBAZOLE 1.80 1.20 
FLUORANTHENE 0.97 0.62 
PYRENE 0.74 0.47 
BENZO(E)PYRENE 4.00 2.40 
PERYLENE 1.20 0.77 
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CHAIN OF CUSTODY RECORD 
Client/Project Name 

(\ , y ' . I ( /: V . •> / or?\A/\ 1>/J iXf,-

Project No 

Sampler: (Signature} 

Sample No / 
Idemificaiion 

2.(^c r-ex-in V'} 

Al'j Oi/ /// 

J<|Ac P 

Date 

/-//-.VV 

-//-i'r 

Tune 

i y' i 

A? cV.' _ 

Project Location 
// (P 
C >T-I -li r . 

Field Logbook No. 

Cham of Custody Tape No 

>c..v 7L, 

Lab Sample 
Number 

Type of 
Sample 

I l~r . 

K_ 
X 

... 

/ 
/V y**/^ \ 

A^'<) 
Relinquished by (Sigirature'S 

Relinquished by: (Signature) 

Relinquished by: (SignaHure) 

Sample Disposal Method: 

Date 

Date 

Date 

Time 

/3 

Received by: (Signature) 

Time Received by: (Signature) 

Time 

Disposed of by; (Signature) 

Received for Laboratory: (Signature) Date 
r-/^'Sr 

SAMPLE COLLECTOR 

1 * • 7v 
V-v -P-"-

Soi>^ ///•///•) tT)^ ^ 

Sr. ( rtv- v > i f'\ , v 1. . 

ANALYTICAL LABORATORY 

Ertvlronmental Research and Technology, inc. 
33 Industrial Way 
Wilmington, MA 01887 
617-667-4290 

Date 

Date 

Date 

Time 

Time 

Time 

Time 

N9 20608 

BT^rw' 
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i SAMPLE RECEIPT CHECK LIST 

Jieni; « /; S~/ ^^<y/ 5> 

COG Record »{s) 

Matrix Container ERT /»{s) ti 

1. W^re eempl^e^ahippetTy hand-delivered? 

Not..: ^^7 ^-7<:?93 7 f3 9£ 
- 2. Was COG record present upon receipt of samples? 

Notes: 

3. Was GOG tape present/unbroken on outer package? 

•otes:^^^^^~ 

4. Were samples received ambient or^^hiHedp 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 
0 

Notes: 

Were samples properly preserved? 

Notes: 

7. Were GOG types present/unbroken on samples? 

Notes: 

8. Any discrepancies between sample labels and GOG records? 

Notes: 

9. Were samples received within holding times? 

Notes: 

Additional Gommenis: r /I 

Yes No 
• t 

Yes No 
^ • • 

Y« No 

i 
No 
• 

No 
• 

Yes No 
• 

Yes No 
• 

Samples inspected and logged in t>y. V Date 



RECEIVED 
R™ FEB 2 3 i988 

Scientists 
CITY OF FT. |ri|!9 pap-r 

February 17, 1988 

LM80053.XX 

Mr. Jim Grube 
City of St. Louis Park 
Water Department 
5005 Minnetoka Blvd. 
St. Louis, Minnesota 55416 

RE: Analytical Data for Laboratory Number 10452 

Dear Mr. Grube: 

On January 20, 1988, the CH2M HILL Montgomery Laboratory received 
three samples with a request for analysis of selected organic 
parameters. 

The analytical results and the associated quality control data are 
enclosed. No unusual difficulties were encountered during the 
analysis of these samples. 

If you should have any questions concerning the data, please call. 

Sincerely, 

Ward Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Office 2567 f^irlane Drive, P.O. Box 230548. 205.271.1444 
Montgomery. Alabama 36116 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
o Finnigan Models 4021, 5100, 4510 Gas 

Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, and the 4200 
automatic Heated Sample Module. 

o Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

o Dohrman DX-20 Total Organic Halide System. 

o Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHUUOLQGY 

o Priority Pollutants: The water samples are 
analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

o Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

o Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, VSEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

o Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

o Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



Engineers 
Planners 
Economists 
Scientists 

Client; CITY OF SAINT LOUIS PARK 

ANALYTICAL REPORT 
PAH> N end S Heterocyclics Laboratory No I 10152001 

Date Received I 01/21/88 
Date Extracted: 01/25/88 
Date Analyzed : 02/10/88 

Saaple Description: 1/20/88 1320 GRAB 2GAC9-FB 
Matrix: HATER 

Coapounds 

2»3-Benzoforan 
2»3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Iso<)uirioline 
Indole 
2-Nethylnaphth3lene 
1-Nethylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzolalanthracene 
Chrysene/Triphenylene 
Benzo(b S Dfluoranthene 
7il2-Diaethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Nethyl cholanthrene 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

HDLl I 
ns/L 1 

1 

1 

3.5 
2.5 
1.8 
2.5 
2.5 
z 

7.3 
5 I 

2.5 I 
2.5 I 
2.5 
3.3 
5 

3.5 
I 

2.5 
2.5 
1.5 
3.5 
2.8 
2.5 
2.5 
2.5 
2.5 
2.5 
X 

2.5 
2.5 
2.5 
X 

-I-
IZ REC.I 
1 I 
I 17 I 

Coapounds 
Conc.2l 
ng/L I 

1 
I 

BHDL I Indeno(li2i3-cd)pyrene 
BNDL I Dibenzo(aih)anthracene 
BHDL I Benzo(g>h>i)perylene 

I 
I 
I OTHER COHPOUNDS: 
1 
I 
I 

BHDL 
BHDL 
BHDL 

BHDL 
BHDL I 
BHDL I 
BHDL I 

I BHDL I 
I BHDL I 

BHDL 
BHDL 

-I-

I BHDL i 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 

BHDL 
BHDL 
BHDL 
BHDL 

I BHDL I 

1 HDL - HETHOD DETECTION LIHU 
2 BHDL = BELON HETHOD DETECTION LIHIT 

HDLl 
ng/L 

1.3 
3.5 
2.5 

Cone.2 
ng/L 

BHDL 
BHDL 
BHDL 

REVIEH 

HTP 

Coaaents: I Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Falrlane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



. . • , 
Engineers 
Planners 

ftYft^fi/W Economists 
Scientists 

Client; CITY OF SAINT LOUIS PARK 

ANALYTICAL REPORT 
PAH* N and S Heterocyclics Laboratory No ; 

Date Received ; 
Date Extracted; 
Date Analyzed ; 

10152002 
01/21/88 
01/25/88 
02/10/88 

Saiple Description; 1/20/88 1325. 2GAC9-T 
Matrix; HATER 

Coepounds 
HDLl 
ng/L 

Conc»2l 
ng/L 1 

1-
I 

CoBpounds 

2>3-Ben2oforan 1 I 1 BHDL I Indeno(l»2»3-cd)pyrene 
2f3-Dihydro-lH-Indene 1 3.5 1 27 1 Dibenzo(a>h)anthracene 
IH-Indene 1 2.5 1 BHDL 1 Benzo(g>hii)perylene 
Naphthalene 1 1.8 1 BHDL 1 
Benzo(b)thiDphene 1 2.5 1 BHDL i 
Quinoline 1 2.5 1 BHDL 1 OTHER COHPOUNDS; 
Isogoinoline 1 I 1 BHDL 1 
Indole 1 7.3 1 BHOL 1 
2-Hethyln3phthalene 1 5 1 BHDL 1 
l-Hethylnaphthalene 1 2.5 1 BHDL 1 
Biphenyl 1 2.5 1 2.8 1 
Acenaphthylene 1 2.5 1 7.9 1 
Acenaphthene 1 3.3 1 18 1 
Dibenzofuran 1 5 1 BHDL 1 
Fluorene 1 3.5 1 7.1 1 
Dibenzothiophene 1 I 1 BHDL 1 
Phenanthrene 1 2.5 1 3.1 1 
Anthracene 1 2.5 1 BHDL 1 
Acridine 1 1.5 1 BHDL 1 
Phenanthridine 1 3.5 1 BHDL 1 
Carbazole 1 2.8 1 BHDL 1 
Fluoranthene 1 2.5 1 2.5 1 
Pyrene 1 2.5 1 2.5 1 
BenzoCalanthracene 1 2.5 1 BHDL 1 
Chrysene/Triphenylene 1 2.5 1 BHDL i 
BenzoCb S klfluoranthene 1 2.5 1 BHDL 1 
7il2-DiBethyl benzo(a)anthracene 1 1 1 BHDL 1 
Benzo(e)pyrene 1 2.5 1 BHDL 1 
Benzo(a)pyrene 1 2.5 1 BHDL 1 
Perylene 1 2.5 1 BHDL 1 
3-Hethyl cholanthrene 1 I 1 BHDL 1 

1 

SURROGATE RECOVERIES 
1 - 1 -
IZ REC.I 

1 

1 
1 1 1 1 HDL - METHOD DETECTION LIMIT 

1-Fluoronaphthalene 1 81 1 1 2 BHDL = BELOH METHOD DETECTION LIMIT 

HDLl 
ng/L 

1.3 
3.5 
2.5 

Cone.2 
ng/L 

BHDL 
BHOL 
BHDL 

REOIEH 

HTP 

Cooaents; I Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Mrtane Drive. P.O. Box 230548. 
hAonfgomery. Aiatama 36116 

205.271.1444 



Engineers 
Planners 
Economists 
Scientists 

Client? CITY OF SAINT LOUIS PARK 

ANALYHCAL REPORT 
PAHI N and S Heterocyclics Laboratory No I 10152003 

Date Received I 01/21/88 
Date Extracted? 01/25/88 
Date Analyzed ? 02/10/88 

I •"ttple Description? 1/20/88 1330 2GAC9-TD 
irix? HATER 

'•N 
Compounds 

2i3-Benzofur3n 
213-Oihydro-IH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Iso<)uinoline 
Indole 
2-Hethylnaphthalene 
l-Hethylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Flooranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b S k)flooranthene 
7fl2-Diitethyl benzoialanthracene 
Benzo(e)pyrene 
Benzo(3)pyrene 
Perylene 
3-Nethyl cholanthrene 

SURROGATE RECOVERIES 

1-Flooronaphthalene 

HDLl I 
ng/L I 

I 
1 I 

3.5 I 
2.5 I 
1.8 I 
2.5 I 
2.5 I 
1 I 

Conc.2l 
ng/L I 

1-
Coepoonds 

I 
BHDL I 
21 I 

Indenod >2r3-cd)pyrene 
Dibenzo(a>h)3nthracene 
Benzo(g»h»i)perylene BHDL I 

BHDL I 
BHDL I 
BHDL I OTHER COHPOUNDS? 
BHDL I 

7.3 I BHDL I 
5 I 

2.5 I 
2.5 I 
2.5 I 
3.3 I 
5 I 

3.5 I 
t I 

2.5 I 
2.5 I 
1.5 I 
3.5 I 
2.8 I 
2.5 I 
2.5 I 
2.5 I 
2.5 t 
2.5 I 
I I 

2.5 I 
2.5 I 
2.5 1 
I I 

BHDL I 
BHDL I 
3.3 I 
9.3 I 
19 I 

BHDL I 
7.7 I 
1 I 

2.6 I 
BHDL I 
BHDL I 

I BHDL 
BHDL I 
2.6 I 
2.6 I 
BHDL 
BHDL 
BHDL 
BHDL I 

I 
BHDL 
BHDL 
BHDL 

-1-
Z REC.I 

I 
77 I 

1 HDL - HETHOD DETECHON LIHH 
2 BHDL = BELOH HETHOD DETECTION LIHIT 

HDLl 
ng/L 

1.3 B 
3.5 B 
2.5 B 

HDL 
HDL 
HDL 

REVIEH 

HTP 

Couents? X Detection Linit not determined. 

CH2M HILL Montgomery Office 2567 Foiriane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 
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REILLYTAR & CHEMICAL CORPORATION 
TELEPHONE: 317/638-7S31 _ 1510 MARKET SQUARE CENTER 
CABLE: RETAR INDIANAPOLIS 1^^^ 151 NORTH DELAWARE STREET 
TELEX: 27-404 // INDIANAPOLIS, INDIANA 46204 

February 4, 1988 

Ms. Erin Mbran 
Environmental Protection Agency 
Region V 
230 South Dearborn Street 
Chicago, XL 60604 

Mr. Michael K. Vennewitz 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 

Dear Erin and Mike: 

Enclosed Is a copy of ERT's report on the analysis of start-up water samples 
from W105 and W23. These samples were not required by the RAP, but were 
proposed in the approved construction plans for these wells. Both wells 
were started on November 5, with the reported samples collected on 
November 11, 1987. Cumulative pumpage at the time of sampling was 152,000 
gallons for W105 and 280,000 for W23. Note that similar start-up samples 
were collected last month for the Drift-Platteville source and gradient 
control wells. I will send you ERT's results for these samples once I 
receive them. 

Please let me know if you have any questions or suggestions on these items. 

Very truly yours, 

REILLY TAR & CHEMICAL CORPORATION 

John C. Craun 
Senior Engineer, 
Corporate Environmental Affairs 

JCCilt 

cc: w/o enclosure 

B. A. Comstock 
W. M. Gregg 
J. N. Grube 
R. Polack 



ANALYSIS OF WATER SAMPLES 
FROM 

REILLY TAR AND CHEMICAL 

ERT PROJECT NO.0005-453 
January 14, 1988 

PREPARED FOR 

B. Gregg 
ERT, St. Louis Park, MN 

Prepared by 
Analytical Chemistry Laboratory 

ERT, A Resource Engineering Company 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF SAMPLES 
FROM 

REILLY TAR AND CHEMICAL 

INTPOPyCTION 

This report represents the results of analysis conducted on 
various water samples received by the ERT Analytical Chemistry 
Laboratory on November 12, 1987. The samples were to be 
selectively analyzed for PAH (ppb). 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. 

Upon receipt, information from the submitted samples was 
recorded in the Master Log Book (and the LIMS computer system) and 
assigned ERT Control Numbers. These unique sample labels were 
affixed to respective sample containers and subsequently utilized 
throughout the laboratory analysis procedures for positive 
traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in: 

a. Guidelines Establishing Test Procedures for the Analysis 
of Pollutants Under the Clean Water Act, 40 CFR Part 136. 

b. Methods for Chemical Analvsis of Water and Wastes. 
EPA-600/4-79-020, revised, March, 1983. 

c. Standard Methods for the Examination of Water and 
We^steyater/ 16th Edition, APHA, 1985. 



QUALITY CONTROL PROCEDURES 

Standard quality control procedures were inplemented for all 
analyses. Laboratory reagent (method) blanks, laboratory 
duplicated samples, and laboratory fortified control samples were 
analyzed concurrently with each case of submitted samples. The 
laboratory normally prepares and analyzes one (1) blank, one (1) 
fortified sample, and one (1) duplicate sample for each case of 
samples received or for each twenty (20) samples, whichever is 
more frequent. A case consists of a finite, usually predetermined 
number of samples collected over a given time period from one 
particular site. Duplicate sample analyses are performed only 
when sufficient sample volume is received. The results of the 
analyses are reviewed by the laboratozry quality control 
coordinator to insure compliance with established analytical 
control limits. 

Laboratory prepared method blank samples and fortified 
samples are identified in the analytical result tables under the 
Field Identification number using a unique numbering system and 
also assigning one ERT sample number to each sample. The Prefix 
"MB" refers to Method Blank, and "LF" refers to Laboratory 
Fortification (i.e., a quality control recovery sample). 

In most cases, the analytical results will have been 
corrected using mean method blank results. 

RESULTS OF ANALYSIS 

Analytical results for the submitted samples are presented in 
the appended tables. Summary tables for the results of duplicate, 
blank, and fortified control samples have also been provided in 
the Appendix. 

Disqussioy 

, Review of the results of the quality control/quality 
assurance samples analyzed concurrently with the submitted samples 
indicated that the analyses were within the acceptance criteria as 
established by the U.S. EPA. It should be noted that both samples 
are reported in duplicate. Also, the Naphthlene concentration in 
sample W-23 was above the linear range of the instrument. 
Insufficient sample extract volume precluded reanalysis. 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT A Resource Engineering Company 
33 Industrial Way 
Wilmington, MA 01887 
January 14, 1988 

DATA AUDITED BY! M. S. Sparlin 

JTtx^Con^ol Coordinator 

REPORT APPROVED BY: A. P. Paradice 

Laboratory Manager 



PAH (ppb) ANALYSES IN WATER 

Summary of Analytical Results 

Method BlanX Results 

Quality Control Check Sample Results 



FPr Ar4ALYT[CriL LftBOPATHPY 
SI-inMARY OF (HMAL~('TTrAL 

POLYAPOMAT[C HVDPOrHPBONS U- UA'EP 

PFOOBCr NO: 0005-453 

FPT .'<0 : 4'?a-i3 
F:.r ID : M-iit? 
CiATE AfJALY7ED 12 •04/87 

CLIENT ; PEIL^Y 
J5AJ0PL_LNG_S.LTE : 
DATE SAMPLED ; 

~B?nT'EYTPAC.TFD ; ll/18 - 8' 

T-^R CHEMICAL CQPF. 
. '^T. LOUIS PARK ,Mr4 
n "1 1/8 7 

p.:;PAnETER RFSIJL. T 
I l.lO.-'L ) 

2 ,"J-8FN70FIJPAN 
7,?-DIHYDPOlNOENE 
INDENE 
UAPHTHALEUE 
PENrOtF/.THIOPHEMF 
QlJlrjOLlfiE 
INDOLE 
2-ME THYLNAPHTHALENE 
I-METHYLNAPHTHALENE 
8 I PHENYL 
ACENAPHTH'r-LENE 
ACENAPHTHENE 
DIBENrOFUPAN 
FLLIOPENE 
DIEFNnOTHIOPHENE 
PHENANTHPE.NE 
AUTHRrt^E^JE 
ACRID INE 
CAFSArOLE 
RLLlCPANTHENE 
P .'PENE 
8EMZ A ) AflTHPACENE 
CHP-.'SENE 

— RENZCFLUGPAHTHENES 
FEN7(EiPYPENF 

—^ REliZt A tPYPEt-:E 
PFPYLENF 
I-;nEIJOf 123 .CrnPYPENE 
r. I e ENZ ^ A , H 1 Af ITHPACEME 

^EEfiZniO,H, ] ^PEPYLEr4E 

—Y 

<2.1 
2.9 
2.5 

42. 0 
2.0 

<2.8 
<2.7 
2 0.1 
14.7 
4.2 
4.5 
8, 
8 
8, 

< 7 
i:, 

o 
0 
8 

, 1 
3 

7.3 
3 , 

' •? 

<• ? 
<3 

<10 
f •-! 

<2 

7 
2 
2 
1 
1 
0 
R 

0 
6 
4 
0 
n 

/z-9.6 
77«ASssas-ss8Ss: issarsussassj 

-!IPPCI-;A;TES , S PECOUf'PY 

r4;iPMTHrt;...ENE, 08 
F'/.iOPENE , C '.il 
CHP-SEr-Ei 012 

•^3 
5R 

-5 



ffPT MriAL.YTICrtL. LABOPMTORV 
SI..:nMAPY OF ANALVTICAL RESULTS 

PGLVAPGriATIC HVOROCAPBGNS IN UA TEP 

PROJECT NO: 0005-453 
FPT rJO ; -9844 
Fi. D ID ; Li-lilF 
OA^E ANHLVZEO : 12 • 04/8 7 

CLIENT ; PEILLY TAR CHEniCAL CORP. 
SAMPL INQ S : TE : ST . LGU I S PAPi/ , rir^ 
DATE SAnPLED : 11.'11/87 
DATE E'^TPACTED ; 

-f:Er iZOFL LtQRANTHENES 
BENZIE ̂ PVPEt-iE 
AF-i.7t A iPYRFriF 
P SP a.FNE 
1: y-.rf !0 ( r?7 , CM) PYPENE 
r- fp^^tr • A .HUviTHPArFfiF 

.RFN^G' S.H, I .FEPVLENE 

PAPAMFTER PESIJL 
' IJG L 

2 ,7_BFrJZCFljPAN < 2 . 1 
2 ,7-DIHYOROINDENE <2 . 6 
I "IDENE -• 2 .5 
NAPHTHALENE •2"='. 1 
FEMZGfB TH rOPHEHE <1.9 

-QUINCIL IME <2.8 
I NDni..E ^7 
2 - riETHYL NAPHTHALENE 12.0 
1 - MF THYL NAPH-^HAL ENE 8.4 
a I PHENYL <2.8 
ACE:-iAPHTHYLEt4E 2 . 6 
ACEN^PHTHENE S.4 
r reENroFLiPAN 5 . 3 
FLlJCPErjE F. 0 
C-'BENZOTHrnPHENE <3.1 
pHENr-if iTHREfiE 7.8 
AMTHPACFNF <2.3 
ACP roiriE <3.4 
CAPBADOLF • <2.7 
FLUCP-ilJTHENE <2.2 
F YPFNF .. >•% 

PE.NZ < A > AN'^HPACENE <3.1 
rHp-.'SEr.lF <3.1 

<10.0 
<2.B 
< 2 . 0 
^ 2 . 6 
? 2 . 4 
• 2 . 0 

•: 2 . 0 

7!.^ 
rssss-. &ssssas: :asssBs:sssss: : s: a = s s u. : 

•:;i :FPr::-ATFS, S PECOUFRY 

fj.;,CHTHALEf;F , 03 
FLUOFFNE, 010 
CHRvSEfvE. 012 

79 



ERT At^ALVT ICrtl, Lf^BOPPTOPv 
SI.!riMAPY OF A^jALYTIrAL PE-:JLYS 

POLVAPOMATIC HYDRGCMPeON'-. ir. iJATEP 

PROJECT NO; 0005-453 

FRT HO ; 49849 
FLO ID : l.J-2^ 
OrtTr AHALVZED 12-'04/87 

CLIEUT : RE ILLY 
SAMPLING SITE : 
DATE SAMPLED .rTi -ll..-87 
DATE EXTPACTEb-r- M.^'ISZS 

TAR CHEMICAL CORP. 
iX. JJIU I,S PARK, MM 

PARAnETER RESULT 
r UG 'L ) 

,:^-eEHznFijPAN 
2,7-DIHYDPOIMDEUE 
INDENE 
NAPHTHALENE 
PEHZOfeiTHICPHEUE 

- OIJIMOL IrjE 
I f iDOLE 
2-METHYLNAPHTHALENE 
i-METHVLMAPHTHALENE 
BI PHENYL 
ACE^^APHTHV!.ENE 
ACEMAPHTHENE 
rISENZOFURAN 
ELUCRE.HE 
niSEMZOTHIGPHENE 
PHE^^ArJTARE^^E 
ArjTHRACENE 
ACP-D:NE 
CAPSAZaLE 

, PLiJOPAUTHErJE 
F-i'P^-'tiE 
SEfCt A iAr^THRACErJE 
I.'. HP'.'SE? iE 
SFNZCFLUORANTHENES 
PEt iCE fPVPENE 
-BEUZ'A^PVREHE 
PEP.'LEHE 

• U)r-Er;nf j ::? .CD^PVRENE 
C [p "M"' • A .:H)At;THPACEt4E 
SEXTO'G.H, I >PER'.'LErC 

, 9 

2 
. I 
0 

, 7 
3 

, 7 

10 
90. 
61 
1?5, 
71 , 
<2. 
<' , 

90.4 
93.9 
14.4 
7.4 
6 
.2 
8 

, 1 
9 

, 0 

79 
24 
26 
V ? 

77 

<7, 

3 , 
6 

<3. 
<7 
10, 

2 
1 

. 1 
0 
p 

0 
6 
4 
0 
0 

,\ ^/ji y IZ^ 

SI'PPnGATES, % RECO'JERY 

JAPHTHALEME, DS 
BJJOPEHE, DIO 
:HP.SE€, 012 

34 
100 
3 0 



EPT HtJALYTlCAL L-^eOPHTOFY 
SUMMAPY OF AriALYTICAL RFSULTo 

POLYAROMATIC HYDRGCAPBONS IM IAJATEP 

PROJECT NO; 0005-453 

tPT NO : A'9f:46 
FLO 10 ; 
DATE A^^ALYZEO 12-'04 .-a 7 

CLIENT : PEILL.Y TAR 
SAMPLING SITE : ST. 
DA-E SAMPLED 
DATE EXTRACTED 

CHEMICAL CCRP, 
LOUIS PARK MM 

PiiiPfinETFP 

,7-B'r:NCCFUPAN 
2,?-0IHV0P0IN0ENE 
INDENE 
NAPHTHALEriE 
BENZO ' e 1 TH I CPHEi lE 

-QUlr^OLIfJF 
INOnLE 
9-ripTwvL NAPHTHALENE 
i -rETHYLNAPHTHAI .ENE 
e I PHE^^,'!. 
ACE JAPHTHVLEME 
ACENAPHTHENE 
r IBFNrOFIJPAtJ 
FLUCRENE 
DtB=-NrnTA!GFHENE 
PHENHNTHPEI <E 
ANTHPACEMF 
ACPIDlrJE 
I:APPA7OLE 
FLUOPANTHENE 
P<'PFNE 

-SFNZ: A : ^NTHPACENE 
• CHP .-SENE 
PE^i^GFLUOPArJTHENES 
FEfjZf E iPVPE'lE 
•AE?;Z' A PVREf^E 
PFPVLENF 
inriE-.Df r:'"^ .•:o:lp•.'PE^;F 
r (BCN:.- A ,H U.':TAO;:H|-f;f.|r 
F:FN.70!C,H, I -PFPVi.ENE 

PESIJL T 
' IJO - L ' 

10 , >9 
49.9 
62.5 

) 1 3 0 . 0 
•31.5 
<2.9 

51 
56 
15 

3 
4 

i3 . 1 
40 . 6 
2P . 8 
26. 1 
<3.1 
32. 0 

I 

3 
6 

< 3 

3 
4 
1 

3 . 1 
10.0 

2 . n 

-2.4 
2.0 

^2. 0 

;=s:2 = C3iS%s;;; 

•-.L!PP.':GATFS, S RECO'JERY 

r<APHTHALENE, 08 
FLIJ.OPE'IE, CIO 
rAPvSE-iE, 012 

25 
92 
05 



F9T WJALYTrCAL LASOPA rCP".-' 
Sl.iruiMPY CF AfJAL't'T ICAL PE-.tlfr 
OIJPL t TY CnfJTPOL CHFCP SrHriPi.E'o 

P-lLYARCriAT rC H-.'DPOCAPBO^JS ?N :,JA'^FP 

PROJECT NO; 0005-453 
M;: ; 49 *5:? A 

;.4P F.1PT NO : L PB "^1 •2!3«!: 

FYTOiirr inN C-TF ; ii 'iB -8"' 

CI IFNT : priLL.f' TAR CHFUICAL. C^'FP. 

PRO..!ECT NO : Oa:J5-AP? 

ANALYSIS DATE : vr-'O-i/g'^ 

r;C iCOr-iPCiUMO SPtKEO CQNC, 
(I IG- 'L ) 

SAr-lPl.E CGNC 
I :JG.'L 1 PETOV..EPY 

r 

I n 

T 

INHENE 
rJAPHTHAI. ENE 
CI 11 NOL INE 
2-ME TH ,'!..^4APHTHALENE 
FL I IOPENS 
CHPYSENE 
BENZ(E iPvRENE 
aPNrorc.H,r^PERVLEME 

57. 
57 , 
52. 
511 , 

51 . 
55, 
57 . 

6 
7 

2 

6 
6 
S 
5 

57.8 

•'9 . 

7?.4 

41.3 
75 . T 
45 . 4 
4.\ 7 
57 . 4 
•^2 . 9 

3 il 
70 
38 
35 

100 
3 0 

q; IRPOCATES 

NAF'A THALFNE ̂  03 
PL.'ICENE, Oil] 
i":-PvSF';E, D!2 

E'P. CClNC. 

2 0 . 0 
20. 0 
20. 0 

OPS. CONC, 

17.7 
19.9 
19.4 

PECONEPY 

39 
100 

9 "7 



Ar:M;..','T(CAl.. LrtBORATORY 
S.'.nr^py 'IF prJALVTICAL RESULTS 

F:H,.'.'HF!?riAr IC HVDPOr.ARSONS IN UIPTEP 

PROJECT NO: 0005-453 
FPT MO : 
F'.D 10 : 
0^-rr AM-L .O'ED : 12 

CLIENT : RE ILLY TAR CHEnlCAL CORP. 
SAMPLING SITE : ERT,UtLMINGTQN.MA 
DATE SAMPLED : 11/18^97 
DATE EXTRrtCTEO : 11-'IF:.•8" 

FuP^riETAP 

2 , " -S:-"M.~':"ri.;FAN 
:: ,7-niHYDPOMiDEf4E 
iMr^FMF 
.'•IAPH THAI, E ME 
EEfF-n;: F iTH (OPHEIJF 

• 01 UMHL r.'.'E 
I MDF.LF 
•?-^1ETHVL^iAPHTHALEME 
l-nFTH',Li:APHT--)Ai.Er!F 
PIPt-F'i.'l. 
_::EMPFHTH'.:,.EMF 
A"FMA='HTHEMF 
r I pFrJOOiFi PAt; 
'^Lir'PEOE 
C IF-rCOTH rOPHErjF 
PHFMAMTHPEME 
;,M-HpArEr;F 
ACPrOPiF 
I AF"~-ALF 
FL:.:CP-rrHEME 
P .'P'PME 
PEMr-' A .AMTI-RACEME 
- :^p r=F-'r 

FEMrOPLMTiRArjTHENFS 
?EM "( F. !p-.'PFr^F 

.pp-.-'i ^ ;PVPEME 
FPP :r-

• TMrrriO: ; .co !PVPEMF 
r fprMV- A.H'.ArJTFPAOFNF 
TFM-O^ 0 . I iPFR .'LFMF 

RESULT 
(LIG/L > 

<2.1 
<2.6 
<2.5 
<2.2 
<1.9 
<2.8 
<2.7 
<2.8 
<2.9 
<2.3 
<2.5 
<2.2 
<2.0 
<? 
<3 
<2 
<2 
<3 
<2 
<2 
<2 
<7. 
<3. 

<10. 
<2. 
<2 . 

.2 

.2 

. 1 

. 1 
0 
5 
0 

.6 
4 

, 0 
0 

:ss^sssr^?ssr:ss&ss: tsssaasssssssstf: laasaaar-.aassasaf:: s 3 -s jr -T : 

-.I jc-pf--.-•"•--p _ •»; p^rnopp-

;;„PH'-H-;.E--F, OS 
PUJYREMF, ijin 
•"HP'OEMF, 

04 

99 
F ? 



CHAIN-OF-CUSTODY RECORD 

REILLY TAR AND CHEMICAL 

ST. LOUIS PARK, MN 



SAMPLE RECEIPT CHECK UST 

Client: * *- ' 

COC flacord 77// 

Matrix Container ERT S{s) 

A/idi. Oh UJ/^A 

1. Were sampi^Tshippg^f hand-delivered? 

Noies: <?X .- ^d)/Sa yS'ri> ̂  

2. Was COC record present upon receipt of samples? 

Notes: 

3. Was COC tape present/unbroken on outer package? 

Notes: 

4. Were samples received ambient^df^lled^' 

Notes: 

5. Were any samples received broken/leaking (improperly sealed? 
4 

Notes: 

6. Were samples properly preserved? 

Notes: 

7. Wore COC types present/ur^broken on samples? 

Notes: 

8. Any discrepancies between sample labels and COC records? 

Notes: 

9 Were samples received wuhm holding times? 

Notes: 

Yes ^ No , 
CK D I 

Yes 
• 

No . 

Yes No ^ 
• ^ 

Yes ^ No 
E3^ • 

Yes No , 
• 

Yes No / 
• ^ 

Yes . No 
• . 

Additional Comrr.ents; 

Samples inspected and logged in by, 

.•"•I : ?? 

_08te //'/-T '/y 



CHAIN OF CUSTODY RECORD 
Cli|^/Pro|^ Nam* 

Projact No. 

!>•? oi J -
Sampler: {Signttw) i 

Sample No / 
Identification 

__vir/o6: 
ivL/.o5r__ 

M/nyjl.jl£^ 

JeZri3_ 

Date 

uJhJ£L 
il/ii/f? 

Time 

/r:v< 

Project Location 

5T. LOl^l^ 

Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

^t^zv^uwtir f-

c;fO./<i^cdOL/y r* 

: rev^J tT" 
jw **/ 

--777^: 
iJ-er 

Relinquished ^:^(Signarura) ^ V Time Received by. {Signature) Date Time 

Relinquished by: {Signature) Time Received by: {Signature) Date Time 

Relinquished by: {Signature) Date Time 

Sample Disposal Method: Disposed of by: {Signature) 

Received for Laboratory: (Signature) Date Time 

Date Time 

SAMPLE COLLECTOR 

Environmental Research and Technology. Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

19/4 ,1 84 

ANALYTICAL LABORATORY 

ERI 
N9 7787 



/U 

January 14, 1988 

Mr. Michael K. Vennewitz 
Remedial Project Leader 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

Mr. John C. Craun 
Rellly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

Ms. Erin Moran 
Remedial Project Leader 
United States Environmental 

Protection Agency, Region 5 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Richard 0. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

RE; Interim Sampling - GAC Plant 
Sampling of SLP-6 
St. Louis Park, Minnesota 

Dear Project Leaders: 

Enclosed are copies of the results of analyses completed on water samples taken 
from the City's GAC alant November 24, and December 21, 1987. The analyses 
were completed by CH^M Hill pursuant to letters of confirmation Issued by the 
City to Project Leaders Moran, Vennewitz, and Craun on December 1 and December 
23, 1987. 

Also enclosed Is a copy of an analytic report Issued by ERT, Inc. pursuant to 
receipt of GAC water and SLP-6 water samples taken November 24, 1987. The City 
chose to have ERT, Inc. analyze a split sample with CH^M Hill to provide a 
comparison between laboratories. The SLP-6 sample was taken by the City "for 
Information only" and Is submitted for your files. 

Finally, I have enclosed a spread sheet summary of the water sample analyses of 
the GAC treated effluent for your review. I believe this summary will be 
beneficial to you as you review the results of the November and December 
sampling events. 

5005 minnetonka boulevard • at. louls park, minnesota 55416-2290 • phone (612) 924-2500 



Project Leaders 
January 14, 1988 
Page 2 

Please contact this office if you have any comments in regard to the submittal 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/cmr 
Enclosure 

cc; Dick Koppy (w/o enclosure) 
Elizabeth Thompson (w/o enclosure) 



Engineers 
_ _ Planners 

Economists 
Scientists 

January 11, 1988 

MG12721.XX 

Mr. Jim Grube 
City of St. Louis Park 
Water Department 
5005 Minnetonka Blvd. 
St. Louis, Minnesota 55416 

RE: Analytical Data for Laboratory Number 10196 

Dear Mr. Grube: 

On November 25, 1987, the CH2M HILL Montgomery Laboratory received 
three samples with a request for analysis of selected organic 
parameters. 

The analytical results and the associated quality control data are 
enclosed. No unusual difficulties were encountered during the 
analysis of these samples. 

If you should have any questions concerning the data, please call. 

Sincerely, 

Ward Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HiLL Montgomery ryiice 2567 Fairione Drive. P.O. Box 23054t. 205.271.1444 
Montgomery, Alabamo 36116 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
o Finnigan Models 4021, 5100, 4510 Gas 

Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, and the 4200 
automatic Heated Sample Module. 

o Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

o Dohrman DX-20 Total Organic Halide System. 

o Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHOUQLOGY 
o Priority Pollutants; The water samples are 

analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

o Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

o Total Organic Halides; Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

o Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

o Ethylene dibromide; Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



Engineers 
Planners 
Economists 

Scientists 

ANALYTICAL REPORT 
PAH» N and S Heterocyclics 

Client; CITY OF SAINT LOUIS 

Sasple Description: 11/21/87 n;00 GRAB 2 GAE 7-FB 

Hatrix; NATER 

Laboratory No t 
Date Received : 
Date Extracted; 
Date Analyzed ; 

10196001 
11/25/87 
12/07/87 
01/07/88 

1 HDLl 1 Cone.21 
Coapounds 1 ng/L 1 

1 |_ 

ng/L 1 Coapounds 

2f3-Benzofuran 

1 

1 1 
1 1 i 

1 — 

1 
BMDL 1 Indeno(l»2»3-cd)pyrerie 

2i3-Dihydro-lH-Indene 1 3.5 i 5.8 1 Dibenzo(8»h)arithracene 
IH-Indene 1 2.5 1 BHDL 1 Benzo(g»h»i)perylene 
Naphthalene 1 1.8 1 23 1 
Ben2o(b)thiophene 1 6.3 1 BHDL 1 
Quinoline 1 6.3 1 BHDL 1 OTHER COHPOUNDS; 
Isoquinoline i I 1 BHDL 1 
Indole 1 7.3 1 BHDL i 
I-Hethylnaphthalene 1 5.0 1 22 1 
l-Methylnaphthalene 1 6.3 1 12 1 
Biphenyl 1 6.3 1 BHDL 1 
Acenaphthylene 1 6.3 1 BHDL 1 
Acenaphthene 1 3.3 1 BHDL 1 
Dibenzofuran 1 5.0 1 BHDL 1 
Fluorene 1 3.5 1 BHDL 1 
Dibenzothiophene 1 I 1 BHDL 1 
Phenanthrene 1 6.3 1 BHDL ,1 
Anthracene 1 6.3 1 BHDL 1 
Acridine 1 1.5 1 BHDL 1 
Phenanthridine 1 3.5 1 BHDL 1 
Carbazole 1 2.3 1 BMDL 1 
Fluoranthene 1 6.3 1 BHDL 1 
Pyrene 1 6.3 1 BHDL 1 
Benzo(a)anthracene 1 6.3 1 BMDL 1 
Chrysene/Triphenylene 1 6.3 1 BHDL 1 
Benzo(b & klfluoranthene 1 6.3 1 BHDL 1 
7»12-0 i aethy 1 berizo (a) anthr acene 1 * 1 BHDL 1 
Ben:o{e)pyrer(e 1 6.3 1 BMDL 1 
BeriZo(a)pyrerie 1 6.3 1 BMDL 1 
Perylene 1 6.3 1 BHDL 1 
3-Hethyl cholanthrene 1 1 1 BHDL 1 

SURROGATE RECOVERIES \l REC.I 
1 1 

1 
t 1 HDL - METHOD DETECTION LIMIT 

1-Fluoronaphthalene 1 35 1 1 2 BHDL = BELOH METHOD DETECTION LIMIT 

HDLl 
na/L 

1.3 
3.5 
6.3 

B«DL 
BHDL 
BNDL 

REVIEW 

HK 

Couents; i Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Fairlane Drive. P.O. Box 230548, 
Montgomery. Alabama 36116 

205.271.1444 



Engineers 
Planners 

Hfi'tSIM Economists 
Scientists 

ANALYTICAL REPORT 
PAHi N 3rid S Heterocyclics Laboratory No \ 10196002 

Date Received t 11/25/87 
Date Extracted*. 12/07/87 
Date Analyzed { 01/07/88 

Client; CITY OF SAINT LOUIS 

Sample Description: 11/29/87 11118 GRAB 2 GAE7-T 

Matrix: HATER 

Compounds 
I NDLl I 
I ng/L 1 

2»3-Benzofur3n 
2f3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiophene 
Quinoline 
Isoquinoline 
Indole 
2-Nethylnaphthalene 
l-MethylnaphthalenE 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b I k)fluoranthene 
7»12-Diiethy1 benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(e)pyrene 
Perylene 
3-Nethyl cholanthrene 

SURROGATE RECOVERIES 

l-Fluoronaphthalene 

I 
I 

3.5 

9.8 
6.3 
6.3 
I 

7.3 
5.0 
6.3 
6.3 
6.3 
3.3 
5.0 
3.5 
1 

6.3 
6.3 
9.5 
3.5 
2.3 
6.3 
6.3 

I 6.3 
I 6.3 
I 6.3 
I x 
I 6.3 
1 6.3 
I 6.3 
I I 

-I 1 
IZ REC.l 
I I 
I 39 I 

Cone.21 
ng/L I Compounds 

I 
BMDL I Indeno(lf2f3-cd)pyrene 
89 I Dibenzo(aih)anthracene 
9.5 I Benzo(g.hii)perylene 
22 I 
15 I 

BHDL I OTHER COMPOUNDS: 
BMDL I 
BMDL I 
BMDL I 
6.9 1 
12 I 
23 I 
55 I 
23 1 
38 1 
2.8 1 
16 I 

BMDL I 
BMDL 1 
BMDL I 
BMDL I 
8.0 I 
BMDL I 
BMDL.l 
BMDL I 
BMDL 1 
BMDL I 
BMDL I 
BMDL 1 
BMDL I 
BMDL I 

I 
1 

1 1 MDL - METHOD DETECTION LIMIT 
1 2 BMDL = BELOH METHOD DETECTION LIMIT 

I 

MDLl 
ng/L 

9.3 
3.5 
6.3 

Cone.2 
ng/L 

BMDL 
BMDL 
BMDL 

REVIEH 

HK 

Comments: 1 Detection Limit not determined. 

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



Engineers 
Planners 
Economists 
Scientists 

Client; CITY OF SAINT LOUIS 

ANALYTICAL REPORT 
PAHf N and S Heterocyclics Laboratory No t 10196003 

Date Received \ 11/25/87 
Date Extracted; 12/07/87 
Date Analyzed ; 01/07/88 

Saaple Description; 11/2V87 li;21 GRAB 2 GAE 7-TD 

Matrix; HATER 

Coapounds 

2f3-Benzofurari 
2»3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzolblthiophene 
Quinoline 
Isoijuinoline 
Indole 
2-Methyln3phth3lene 
l-Hethylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Dibenzofuran -
Fluorene 
Dibenzothiopherie 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
BenzoCalanthracene 
Chrysene'Triphenylene 
Benzo'lb S Klfluoranthene 
7»12-Di»ethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzolalpyrcne 
Pe^ylene 
3-Methyl cholanthrene 

SURROGATE RECOVERIES 

1-Fluoronaphthalene 

I HDLl I 
1 ns/L I 

-I 1 
I 
I I 

3.5 
2.5 
1.8 
6.3 
6.3 
I 

7.3 
5.0 
6.3 
6.3 
6.3 
3.3 
5.0 
3.5 

X 

6.3 
6.3 
1.5 
3.5 
2.3 
6.3 
6.3 
6.3 
6.3 
6.3 

X 

6.3 
6.3 
6.3 

X 

Indeno(11213-cd)pyr ene 
Dibenzo(a»h)anthr acene 
Benzo(9>hii}perylene 

Cone.21 
ns/L I Coiipounds 

1 
I I 
I BHDL I 

39 1 
BHDL I 
20 I 

BHDL I 
BHDL 1 OTHER COHPOUNDS; 
BHDL 1 
BHDL 1 
BHDL I 
BHDL I 
BHDL i 
7.9 I 
23 I 
7.6 I 
11 I 

BHDL I 
BHDL I 
BHDL i 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL I 
BHDL 1 

\'i REC.I 
I I 
I 32 I 

1 HDL - METHOD DETECTION LIMIT 
2 BHDL = BELOH METHOD DETECTION LIMIT 

MDLl 
ng/L 

1.3 
3.5 
6.3 

Cone.2 
ng/L 

BHDL 
BHDL 
BHDL 

. t 

REVIEW 

HK 

Coaaents! 1 Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Fairlane Drive. P.O. Box 230548. 
Montgomery. Alatoamo 36116 • 

205.271.1444 
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Engineers 
Planners 

ilfulSllfM Economists 
Scientists 

January 11, 1988 

MG01801.XX 

Mr. Jim Grube 
City of St. Louis Park 
Water Department 
5005 Minnetonka Blvd. 
St. Louis, Minnesota 55416 

RE: Analytical Data for Laboratory Number 10318 

Dear Mr. Grube: 

On December 22, 1987, the CH2M HILL Montgomery Laboratory received 
four samples with a request for analysis of selected organic 
parameters. 

The analytical results and the associated quality control data are 
enclosed. No unusual difficulties were encountered during the 
analysis of these samples. 

If you should have any questions concerning the data, please call. 

SincerelVj 

Ward Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Oftice 2567 Fairlane Drive. P.O. Box 2305^)6. 205.271.1444 
Montgomery. Alatxima 36116 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
o Finnigem Models 4021, 5100, 4510 Gas 

Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, and the 4200 
automatic Heated Sample Module. 

o Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators. 

o Dohrman DX-20 Total Organic Halide System. 

o Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHOUOLOGY 
o Priority Pollutants: The water samples are 

analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordance with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

o Phenoxyacid Herbicides: Samples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

o Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

o Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

o Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



CHMHm 

Engineers 
Planners 
Economists 

Scientists 

ANALYTICAL REPORT 
PAH» N and S Heterocyclics 

Client: CITY OF SAINT LOUIS PARK 

Sanple Description: 12/21/87 10:« 2GAC8-FD 

Matrix: HATER 

Laboratory No : 
Date Received : 
Date Extracted: 
Date Analyzed : 

10318001 
12/22/87 
12/23/87 
01/07/88 

Coiipounds 

2i3-Benzoforan 1 1 1 BMDL 1 IndenD(l>2i3-cd)pyrene 
2»3-Dihydro-lH-Indene 1 1.1 1 1.5 1 Dibenzo(a>h)anthracene 
IH-Indene 1 1.0 1 BMDL 1 Benzo(gth>i)perylene 
Naphthalene 1 1.9 1 3.7 I 
Benzo(b)thiophene 1 1.0 i BMDL 1 
Quinoline 1 1.0 1 BMDL 1 OTHER COMPOUNDS: 
Isoquinoline 1 X 1 BMDL 1 
Indole 1 2.9 1 BMDL 1 
2-Methylnaphthalene 1 2.0 i 2.0 1 
l-Methylnaphthalene 1 1.0 1 1.2 i 
Biphenyl 1 1.0 1 BMDL 1 
Acenephthylene 1 1.0 1 BMDL 1 
Acenaphthene 1 1.3 1 BMDL 1 
Dibenzofuran 1 2.0 1 BMDL 1 
Fluorene 1 1.1 1 BMDL 1 
Dibenzothiophene 1 X 1 BMDL 1 
Phenanthrene 1 1.0 i 5.8 1 
Anthracene i 1.0 1 BMDL i 
Acridine 1 1.8 1 BMDL i 
Phenanthridine 1 1.1 1 BMDL 1 
Carbazole 1 1.1 1 BMDL 1 
Fluoranthene 1 1.0 1 5.0 1 
Pyrene 1 1.0 1 1.2 1 
Benzo(a)anthracene 1 1.0 1 BMDL 1 
Chrysene/Tr iphenylene 1 1,0 1 BMDL 1 
Benzo(b S k)fluorarithene 1 1.0 1 BMDL 1 
7fl2-Diaethyl benzo(a)anthracene 1 XI BMDL i 
Benzo(e)pyrene 1 1.0 1 BMDL 1 
Benzo(a)pyrene 1 1.0 1 BMDL 1 
Perylene 1 1.0 1 BMDL 1 
3-Methyl cholanthrene 1 X 1 BMDL 1 

SURROGATE RECOVERIES 

l-Fluoronaphthalene 

HDLl 
ns/L 

Cone>21 
ns/L 1 

1-
1 

Coffipounds 

ZREC.I i 
I I 1 HDL - METHOD DETECTION LIMIT 

135 I 12 BMDL = BELOW METHOD DETECTION LIMIT 
I I 

MDLl 
ng/L 

1.7 
1,1 
1.0 

Cone. 2 
ng/L 

BMDL 
BMDL 
BMDL 

REVIEW 

HK 

Coaaents: 1 Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Fairlane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



CHMHIU:' 

Engineers 
Planners 
Economists 

Scientists 

Client; CITY OF SAINT LOUIS PARK 

ANALYTICAL REPORT 
PAHJ N and S Heterocyclics Laboratory No t 

Date Received « 
Date Extracted; 
Date Analyzed ; 

10318002 
12/22/87 
12/23/87 
01/07/88 

Saaple Description; 12/21/87 10152 2GAC8-F 

Matrix; HATER 

Coapounds 
HDLl 
ng/L 1 

Conc<2l 
ng/L I CoBpounds 

2»3-Berizofur3n 
1 1 
1 I 1 

1 
BHDL 1 Indeno(1i2i3-cd)pyrene 

2»3-0ihydro-lH-Indene 1 35 1 1600 1 Dibenzo(a fh)anthracene 
IH-Indene t 25 1 8? 1 Benzo(gihii)perylene 
Naphthalene 1 A8 1 25 1 
Benzo(b)thiophene 1 25 1 590 1 
Ouinoline 1 25 1 BHDL 1 OTHER COHPOUNDS; 
Isoguinoline 1 t 1 BHDL 1 
Indole 1 73 1 BHDL 1 
2-Methylnaphthalene 1 50 t BHDL 1 
l-Hethylnaphthalene 1 25 1 290 1 
Biphenyl 1 25 1 590 1 
Acenaphthylene 1 25 ! 920 1 
Acenaphthene i 33 1 1800 1 
Dibenzofuran 1 50 1 1100 1 
Fluorene 1 35 1 1900 1 
Dibenzothiophene 1 X 1 170 1 
Phenanthrene 1 25 1 850 1 
Anthracene 1 25 1 160 1 
Acridine 1 ^5 1 BHDL 1 
Phenanthridine 1 35 i BHDL 1 
Carbazole 1 28 1 36 1 
Fluoranthene 1 25 1 350 1 
Pyrene 1 25 1 290 1 
Benzoialanthracene 1 25 1 BHDL 1 
Chrysene/Triphenylene 1 25 1 BHK. 1 
Benzo(b & K)fluoranthene 1 25 1 BHDL 1 
7 f12-DiBethy1 benzo(a)anthr acene 1 X 1 BHDL 1 
Benzo(e)pyrene 1 25 1 BHDL 1 
BenzoCa)pyrene 1 25 1 BHDL 1 
Perylene • i 25 1 BHDL 1 
3-Methyl cholanthrene 1 X 1 BHDL 1 

SURROGATE RECOVERIES 12 REC.I 1 
1 1 1 1. HDL - METHOD DETECTION LIMIT 

1-Fluoronaphthalene 1 106 1 1 2 BHDL = BELOW METHOD DETECTION LIMIT 

HDLl 
ng/L 

35 
25 

Cone.2 
ng/L 

BHDL 
BHDL 
BHDL 

REVIEH 

HK 

Coaaents; * Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



Engineers 
Planners 

ti'fiftf/W Economists 
Scientists 

ANALYTICAL REPORT 
PAHi N and S Heterocyclics 

Client: CITY OF SAINT LOUIS PARK 

Saaple Description: 12/21/87 10:57 2GAC8-T' 

Matrix: HATER 

Laboratory No : 
Date Received : 
Date Extracted: 
Date Analyzed : 

10318003 
12/22/87 
12/23/87 
01/07/88 

2i3-Benzofur3n 1 I 1 BMDL 1 Indeno(l«2»3-cd)pyrene 
213-Dihydro-lH-Indene 1 1.1 1 57 1 Dibenzo(3fh)3nthr3cene 
IH-Indene 1 1.0 1 26 1 Benzo(g»h»i)perylene 
Naphthalene 1 1.9 1 3.3 1 
Benzo(b)thiophene 1 1.0 1 8.3 1 
Quinoline 1 1.0 1 BMDL 1 OTHER COMPOUNDS: 
Isoqvinoline 1 I 1 BMDL i 
Indole 1 2.9 1 BMDL 1 
2-Methyln3phth3lene 1 2.0 1 BMDL 1 
1-Methyln3phth3lene 1 1.0 1 1.7 1 
Biphenyl 1 1.0 1 7.7 1 
Acen3phthylerie 1 1.0 1 11 1 
Acensphthene 1 1.3 1 33 1 
Dibenzofur3n 1 2.0 1 13 1 
Fluorene 1 1.1 1 21 1 
Dibenzolhiophene 1 I 1 1.8 1 
Phensnthrene 1 1.0 1 9.2 I 
Anthrscene 1 1.0 1 1.6 1 
Acridine 1 1.8 1 BMDL 1 
Phenanthiidine 1 1.1 1 BMDL 1 
Csrbazole 1 1.1 1 BMDL 1 
Fluoranthene 1 1.0 1 1.6 1 . 
Pyrene 1 1.0 1 3.6 1 
Benzo(3)3rithracerie 1 1.0 1 BMDL 1 
Chr ysene/T r iphenylene 1 1.0 1 BMDL 1 
Benzo(b J Dfluoranthene 1 1.0 1 BMDL 1 
7»12-DiBelhyl berizo(a)anthracene 1 t 1 BMDL 1 
Benzo(e)pyrene 1 1.0 1 BMDL i 
Benzo(a)pyrene 1 1.0 1 BMDL 1 
Perylene 1 1.0 1 BMDL 1 
3-Methyl cholanthrene 1 

l_ 

t 1 
1 

BMDL 1 
1 

SURROGATE RECOVERIES 
1 1 

12 REC.l 
1 

1 
1 1 1 1 MDL - METHOD DETECTION LIMIT 

l-Fluoronaphthilene 1 93 1 1 2 BMDL = BELOW METHOD DETECTION LIMIT 

1.7 
1.1 
1.0 

Cone.2 
na/L 

2.5 
BKDL 
1.6 

REVIEW 

HK 

CoBSierits: 1 Detection Linit not deterained. 

CH2M HILL Montgomery Office 2567 Fairlane Drive. PC. Box 230548. 
Montgomery, Alatximo 36116 

205.271.1444 



J, 
Engineers 
Planners 
Economists 

f Scientists 

ANALYTICAL REPORT 
PAH? N and S Heterocyclics 

Client; CHY OF SAINT LOUIS PARK 

Sanple Description; 12/21/87 IKOl 2GAC8-TD 

Hetrix; HATER 

Laboratory No : 10318004 
Date Received t 12/22/87 
Date Extracted; 12/23/87 
Date Analyzed ; 01/07/88 

Coapounds 

2»3-Benzofuran 
2»3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzo(b)thiopherie 

SURROGATE RECOVERIES 

l-Fluoronaphthslene 

HDLl I 
ng/L I 

1 
X I 

1.4 I 
1.0 1 
1.9 I 
1.0 I 

Quinoline 1 1.0 1 BMDL 1 OTHER COMPOUNDS! 
ISoguinoline 1 X.I BMDL 1 
Indole 1 2.9 1 BMDL i 
2-Methyln3phthalene 1 2.0 1 BMDL 1 
l-Methylnaphthslene 1 1.0 1 5.4 i 
Biphenyl 1 1.0 1 9.0 i 
Acenaphthylene 1 1.0 1 16 1 
Acenaphthene 1 1.3 i 38 1 
Dibenzofuran 1 2.0 1 , 15 1 
Fluorene 1 1.4 i 27 1 
Dibenzothiophene 1 X 1 2.2 1 
Phenanthrene 1 1.0 1 12 1 
Anthracene 1 1.0 1 2.6 1 
Acridine 1 1.8 1 BMDL 1 
Phenenthridine 1 1.4 i BMDL 1 
Carbazole i- 1.1 1 BMDL 1 
Fluoranthene i 1.0 1 4.9 1 
Pyrene 1 1.0 1 3.6 1 
Benzo(a)anthracene 1 1.0 1 BMDL i 
Chr y sene/Tr i pheriy 1 ene 1 1.0 1 BMDL 1 
Benzotb & k)fluoraritherie 1 1.0 1 BMDL 1 
7»12-DiBethy1 benzo(a)anthr acene 1 X 1 BMDL 1 
Berizo(e)pyrene .1 1.0 1 BMDL 1 
Benzo(s)pyrene i l.C 1 BMDL 1 
Perylene 1 1.0 1 BMDL 1 
3-Methyl cholanthrene i X 1 BMDL 1 

Cone.21 
ng/L I Coapounds 

1 
BMDL I Indeno(li2»3-cd)pyrene 
60 I Dibenzolathlanthracene 
3.0 I Benzo(g>h>i)perylene 
3.0 I 
9.7 I . 

I REC.I 
I 

77 1 
1 
1 
I 

•1 
1 
I 1 
I 2 
I 
I 

HDL - HETHOD DETECTION LIMIT 
BHOL = BELON METHOD DETECTION LIMIT 

MDLl 
ng/L 

1.7 
1.4 
1.0 

Cone.2 
ng/L 

2.7 
iMDL 
2.4 

REVIEW 

HK 

Coaaents; X Detection Liait not deterained. 

CH2M HILL Montgomery Office 2567 Foirlane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



ERT. In) 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MA 01742, (617) 369-6910 

ERT Ref. No. 105-REB-lll environmental and engineering excellence 
ERT Proj. No. E631-062 

23 December 1987 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed please find seven (7) copies of the report of 
analysis for the set of water samples (set 2GAC-7) received from 
the GAG plant on 25 November 1987. Results of these analyses are 
contained in the attached report. This report is submitted in 
accordance with the requirements of the Remedial Action Plan and 
the Quality Assurance Project Plan. 

If you have any questions or comments, please feel free to 
contact me. 

Robert E. Bentley 
Quality Control Manager 
National Laboratory Services 

REB 

cc: 
letter only 

A. Paradice 
R. Gen. 
P. Pelletier 
M. Spar1in 
T. Trainor 

+ disposition letter 
M. Lynn 

+ report 
W. Gregg 
Chemistry File 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 
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r. 

ERT 
33 Industrial Way 
Wilmington, MA 01887 
(617) 657-4290 

From: LABORATORY MANAGER 

Date of Issuance: 23 December 1987 

Subject: SAMPLE RETENTION TERMS 

Client: SLP Set 2GAC-7 (E631-062) 

Date Samples Received: 25 November 1987 

Number of Samples Received/Matrix: 6 water 

It is the policy of ERT to dispose of unanalyzed portions of 
samples thirty (30) days following submittal of the pertinent 
final analytical results report. This letter serves as 
notification that the above samples will be due for disposal. 

Sample extracts for organic analyses will be archived for 
one (1) year. Separate notification will be sent to you prior to 
disposal of sample extracts. 

A. ERT will return to you all unused samples at your expense 
(Federal Express), or 

B. ERT will maintain custody of the samples at a cost of 
fifteen dollars ($15.00) per sample per quarter for refrigerated 
storage, and three dollars ($3.00) per sample per quarter for 
ambient storage. You will be billed in advance each quarter 
based upon the number of samples in storage at the beginning of 
the quarter. The minimum storage fee per project will be fifty 
dollars ($50.00) per quarter to cover administrative costs. 

YOU MUST RETURN THIS LETTER TO THE LABORATORY MANAGER WITH 
PROPER AUTHORIZATION (i.e.. Purchase Order Number, Federal 
Express Number, etc), SAMPLE OPTION, SIGNATURE AND DATE WITHIN 
THIRTY (30) DAYS OF ISSUANCE OR THE SAMPLES INDICATED ABOVE WILL 
BE DISPOSED. 

OPTION: 

AUTHORIZATION NO.: (Federal Express) 

(Purchase Order) 

SIGNATURE: 

DATE: 



DATA AND REPORT APPROVAL FORM 

SUBMITTED BY: Analytical Chemistry Laboratory 
ERT, Inc. 
33 Industrial Way 
Wilmington, MA 01887 
23 December 1987 

DATA SUBMITTED BY: 

DATA AUDITED BY: 

Robert E. Bentley 

Quality Control Managftr/ 
Program Manager 

Marti Sparlin 

Quality Control Coordinator 



ANALYSIS OF TKACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAG TREATMENT PLANT 
SAMPLE SET 2GAC-7 

ERT PROJECT NO. E631-062 
23 December 1987 

PREPARED FOR 

Mr. James N. Grube 
Director of Public Works 
City of St. Louis Park 
5005 Minnetonka Blvd. 

St. Louis Park, MN 55416 

Prepared by 
Analytical Chemistry Laboratory 

ERT, Inc. 
33 Industrial Way, Wilmington, Massachusetts 01887 



ANALYSIS OF TRACE PAH IN WATER SAMPLES 
FROM THE CITY OF ST. LOUIS PARK, MN 

GAC TREATMENT PLANT 

INTRODUCTION 

This report represents the results of analysis conducted on 
various water samples (set 2GAC-7) received by the ERT Analytical 
Chemistry Laboratory on 25 December 1987. The samples were to be 
analyzed for selected polyaromatic hydrocarbons (PAH) and 
heterocycles. 

SAMPLE RECEIPT AND CHAIN OF CUSTODY 

Routine inspection of the samples revealed them to be 
packaged properly and received in good condition. Upon receipt, 
information from the submitted samples was recorded in the Master 
Log Book (and the LIMS computer system) and assigned ERT Control 
Numbers. These unique sample labels were affixed to respective 
sample containers and subsequently utilized throughout the 
laboratory analysis procedures for positive traceability. 

ANALYTICAL PROCEDURES 

The water samples were analyzed according to procedures as 
outlined in ERT Standard Analytical Method (SAM) #020-6 
"Analytical Method for Low-level PAH and Heterocycles in Water", 
as provided in the Quality Assurance Project Plan for Sampling 
and Analysis - GAC Plant Testing, June - August, 1986, ERT 
Document No. P-D209-129-1, July, 1986. 

QUALITY CONTROL PROCEDURES 

Quality control procedures as described in the Quality 
Assurance Project Plan for Sampling and Analysis - GAC Plant 
Testing, June - August, 1986, ERT Document No. P-D209-129-1, 
July, 1986 (with revisions to the quality control procedures as 
revised by the City of St. Louis Park letter dated 21 August 
1987) were implemented for all analyses. Laboratory method 
(reagent) blanks, laboratory solvent blanks, laboratory 
duplicated samples, and laboratory method spike (fortified 
control) samples were analyzed concurrently with the submitted 
samples based on the following frequency: 

a) Laboratory method blank, 5% - one for every (20) 
samples submitted. 

b) Laboratory solvent blank, 10% - one for every (10) 
samples submitted. 



c) Laboratory method spikes, 5% - one for every (20) 
samples submitted. 

All samples and quality control samples were fortified prior 
to extraction with selected deuterated PAH surrogate compounds, 
i.e., naphthalene-d8, fluorene-dlO, and chrysene-dl2, at a sample 
concentration level of approximately 10 ng/L (ppt) . The 
following critieria, based on percent recove^, was to be 
utilized for the determination of data validity for each sample: 

Surrogate 95% confidence limits 

Naphthalene-d8 14 - 108 

Fluorene-dlO 41 - 162 

Chrysene-dl2 10 - 118 

Various corrective action steps, as described in the QA 
plan, were to be initiated whenever the recovery of any one 
surrogate is found to be outside the 95% confidence limits. 

RESULTS OF ANALYSIS 

The sampling report, analytical results report, the method 
spike recovery report, and the surrogate recovery report, are 
presented in the attached tables. 

DISCUSSION 

The average recovery for the target compounds for the method 
spike sample was 103%, within the 20% - 150% target range. A 
review of the surrogate recoveries indicated that all of the 
surrogate recoveries for the samples were within the 95% 
confidence limits as required in the Plan. Review of the method 
blank sample indicated that the sample was inadvertently spiked 
with the matrix spiking solution. However, a review of the 
results obtained for both field blanks in this sample set 
suggested that there were few quantifiable PAH's present in the 
samples. Due to this situation, analytical results for sample 
concentration were not corrected for batch method blank results 
according to procedures as stated on page 17 of the QAPP, 
QAD209-129, July, 1986. 



ERT ANALYTICAL LABORATORY 

SAMPLING REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACT-7 

50226 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2786 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:>2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED; 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACTD-7 

50227 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2787 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:>2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACFB-7 

50225 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2785 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

it: >2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

2GACMS-7 

50228 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2784 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:> 2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

SLP6-W 

50230 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2790 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:> 2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION; 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

SLP6-FB 

50229 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2789 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:> 2782 



ERT ANALYTICAL LABORATORY 
SAMPLING REPORT 

POLYAROMATIC HYDROCARBONS 

1. FIELD IDENTIFICATION: 

2. ERT SAMPLE NUMBER: 

3. FIELD LOGBOOK/PAGE NUMBER: 

4. SAMPLING DATE: 

5. DATE RECEIVED: 

6. DATE EXTRACTED: 

7. DATE ANALYZED: 

8. GC/MS FILE #: 

9. GC/MS TAPE #: 

10. CORRESPONDING DFTPP FILE #: 

11. CORRESPONDING MATRIX SPIKE SAMPLE: 

12. CORRESPONDING METHOD BLANK SAMPLE: 

13. CORRESPONDING SOLVENT BLANK SAMPLE: 

14. CORRESPONDING GC/MS CALIBRATION FILE 

15. COMMENTS: NA = NOT AVAILABLE 

Method Blank 

50331; MB870993 

NA 

11/24/87 

11/25/87 

12/01/87 

12/21/87 

>2788 

RTE-053 

>2780 

ERT # 50228 

ERT # 50331 

ERT # 50474 

#:> 2782 



ERT ANALYTICAL LABORATORY 

METHOD SPIKE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANAYLYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACMS-7 ERT NO: 50228 

PARAMETERS SPIKE OBSERVED % RECOVERY TARGET 
LEVEL LEVEL 
(NG/L) (NG/L) 

NAPHTHALENE 100 112.3 112 >20% 
FLUORENE 20 25.3 126 >20% 
CHRYSENE 20 9.94 50 >10% 
BENZO(G,H,I)PERYLENE 20 12.4 62 >10% 
INDENE 20 25.6 128 >20% 
QUINOLINE 20 24.8 124 >20% 
BENZO(E)PYRENE 20 23.0 115 >10% 
2-METHYLNAPHTHALENE 20 20.8 104 >20% 

AVERAGE % RECOVERY 103 20-150 

AVERAGE % RECOVERY TARGET RANGE = 20%-150% 
1) Only one parameter may fall below its target recovery, 

per the QAPP. 
* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 

ANALYTICAL RESULTS REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-7 ERT NO: 50226 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 68.0 
INDENE 2.6 
NAPHTHALENE 3.0 
BENZO(B)THIOPHENE 11.0 
INDOLE ND 
2-METHYLNAPHTHALENE <1.6 
1-METHYLNAPHTHALENE 5.9 
BIPHENYL 9.5 
ACENAPHTHYLENE 19.0 
ACENAPHTHENE 33.0 
DIBENZOFURAN 17.0 
FLUORENE 24.0 
DIBENZOTHIOPHENE 2.2 
PHENANTHRENE 18.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 6.6 
PYRENE 4.7 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 224.5 
TOTAL PAH'S 224.5 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

ID: 2GACTD-7 ERT NO: 50227 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE <1.2 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 44.0 
INDENE 2.8 
NAPHTHALENE 3.8 
BENZO(B)THIOPHENE 8.2 
INDOLE ND 
2-METHYLNAPHTHALENE 2.0 
1-METHYLNAPHTHALENE 5.1 
BIPHENYL 7.4 
ACENAPHTHYLENE 18.0 
ACENAPHTHENE 29.0 
DIBENZOFURAN 16.0 
FLUORENE 24.0 
DIBENZOTHIOPHENE 2.5 
PHENANTHRENE 23.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 7.1 
PYRENE 5.4 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 198.3 
TOTAL PAH'S 198.3 

NO = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

ED: 2GACFB-7 ERT NO: 50225 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE 3.8 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 1.7 
1-METHYLNAPHTHALENE <1.3 
BIPHENYL <1.3 
ACENAPHTHYLENE 1.6 
ACENAPHTHENE <1.2 
DIBENZOFURAN <0.69 
FLUORENE 1.1 
DIBENZOTHIOPHENE ND 
PHENANTHRENE <3.7 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 0.97 
PYRENE 1.6 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 10.8 
TOTAL PAH'S 10.8 

ND Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF 7U«ALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-7 ERT NO: 50228 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE 25.0 
BENZO(A)ANTHRACENE ND 
CHRYSENE 9.9 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE 12.0 

TOTAL CARCINOGENIC PAH 46.9 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 73.0 
INDENE 28.0 
NAPHTHALENE 116 
BENZO(B)THIOPHENE 13.0 
INDOLE ND 
2-METHYLNAPHTHALENE 23.0 
1-METHYLNAPHTHALENE 6.9 
BIPHENYL 9.8 
ACENAPHTHYLENE 20.0 
ACENAPHTHENE 33.0 
DIBENZOFURAN 19.0 
FLUORENE 49.0 
DIBENZOTHIOPHENE 2.8 
PHENANTHRENE 19.0 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE 6.9 
PYRENE 4.8 
BENZO(E)PYRENE 23.0 
PERYLENE ND 

TOTAL OTHER PAH 447. 
TOTAL PAH'S 494. 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; METHOD BLANK ERT NO: 50331; 
MB870993 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

21.0 
ND 
13.0 
ND 
ND 
ND 
ND 
21.0 

55.0 

OTHER PAH'S 

2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
<2.8 
24.0 
110 
1.3 
ND 
21.0 
1.9 
ND 
ND 
ND 
0.75 
25.0 
ND 
ND 
ND 
ND 
ND 
ND 
<0.74 
43.0 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

227.0 
282.0 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

FIELD ID; SLP6W ERT NO: 50230 

CARCINOGENIC PAH'S 

PARAMETERS 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TOTAL CARCINOGENIC PAH 

ANALYTICAL RESULT 
(NG/L) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

OTHER PAH'S 

2, 3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 
30.0 
3.5 
6.4 
4.8 
ND 
3.6 
2.3 
2.2 
3.8 
7.2 
0.99 
1.4 
ND 
<3.7 
ND 
ND 
ND 
1.3 
1.4 
ND 
ND 

TOTAL OTHER PAH 
TOTAL PAH'S 

68.9 
68.9 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

POLYAROMATIC HYDROCARBONS 

ID; SLP6FB ERT NO: 50229 

CARCINOGENIC PAH'S 

PARAMETERS ANALYTICAL RESULT 
(NG/L) 

QUINOLINE ND 
BENZO(A)ANTHRACENE ND 
CHRYSENE ND 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO(1,2,3-CD)PYRENE ND 
DIBENZ(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 

TOTAL CARCINOGENIC PAH ND 

OTHER PAH'S 

2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE ND 
INDENE ND 
NAPHTHALENE 4.5 
BENZO(B)THIOPHENE ND 
INDOLE ND 
2-METHYLNAPHTHALENE 1.9 
1-METHYLNAPHTHALENE <1.3 
BIPHENYL <1.3 
ACENAPHTHYLENE <1.0 
ACENAPHTHENE ND 
DIBENZOFURAN ND 
FLUORENE 0.77 
DIBENZOTHIOPHENE ND 
PHENANTHRENE <3.7 
ANTHRACENE ND 
ACRIDINE ND 
CARBAZOLE ND 
FLUORANTHENE ND 
PYRENE <0.97 
BENZO(E)PYRENE ND 
PERYLENE ND 

TOTAL OTHER PAH 7.2 
TOTAL PAH'S 7.2 

ND = Concentration <95% Confidence Interval of MDL 



ERT ANALYTICAL LABORATORY 

SURROGATE RECOVERY REPORT 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACT-7 ERT NO: 50226 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 10.0 8.4 84 14-108 
FLUORENE-DIO 10.0 9.3 93 41-162 
CHRYSENE-D12 10.0 6.2 62 10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID; 2GACTD-7 ERT NO: 50227 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

6.1 
8.1 
6.6 

61 
81 
66 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACFB-7 ERT NO: 50225 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

4.2 
8.4 
7.1 

42 
84 
71 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF AMALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: 2GACMS-7 ERT NO: 50228 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

9.1 
11.2 
6.4 

91 
112 
64 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



* » 

ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: METHOD BLANK ERT NO: 50331; MB870993 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

8.6 
10.8 
7.8 

86 
108 
78 

14-108 
41-162 
10-118 

OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: SLP6W ERT NO: 50230 

SURROGATE SPIKE OBSERVED % RECOVERY 95% 
LEVEL LEVEL CONF. 
(NG/L) (NG/L) LIMITS 

(%) 

NAPHTHALENE-D8 10.0 8.1 81 14-108 
FLUORENE-DIO 10.0 8.5 85 41-162 
CHRYSENE-D12 10.0 7.0 70 10-118 

* = OUTSIDE CONTROL LIMITS 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: SLP6FB ERT NO: 50229 

SURROGATE SPIKE 
LEVEL 
(NG/L) 

OBSERVED 
LEVEL 
(NG/L) 

% RECOVERY 95% 
CONF. 
LIMITS 
(%) 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

10.0 
10.0 
10.0 

7.4 
7.5 
7.3 

74 
75 
73 

14-108 
41-162 
10-118 

* = OUTSIDE CONTROL LIMITS 
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ERT ANAYTICAL LABORATORY 

METHOD DETECTION LIMITS 

CITY OF ST. LOUIS PARK, MN 

PPT PAH ANALYSIS IN WATER 



ERT ANALYTICAL LABORATORY 
POLYAROMATIC HYDROCARBONS 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS MDL 0.64 MDL 

QUINOLINE 2.60 1.70 
BENZO(A)ANTHRACENE 4.30 2.80 
CHRYSENE 2.60 1.70 
BENZOFLUORANTHENES 1.40 0.90 
BENZO(A)PYRENE 2.90 1.90 
INDENO(l,2,3-CD)PYRENE 0.67 0.43 
DIBENZ(A,H)ANTHRACENE 0.42 0.27 
BENZO(G,H,I)PERYLENE 0.67 0.43 

OTHER PAH'S 

2,3-BENZOFURAN 2.00 1.30 
2,3-DIHYDROINDENE 2.80 1.80 
INDENE 1.90 1.20 
NAPHTHALENE 2.00 1.30 
BENZO(B)THIOPHENE 1.20 0.77 
INDOLE 0.92 0.59 
2-METHYLNAPHTHALENE 1.60 1.00 
1-METHYLNAPHTHALENE 1.30 0.83 
BIPHENYL 1.30 0.83 
ACENAPHTHYLENE 1.00 0.64 
ACENAPHTHENE 1.20 0.77 
DIBENZOFURAN 0.69 0.44 
FLUORENE 0.64 0.41 
DIBENZOTHIOPHENE 0.55 0.35 
PHENANTHRENE 3.70 2.40 
ANTHRACENE 3.10 2.00 
ACRIDINE 1.50 0.96 
CARBAZOLE 1.80 1.20 
FLUORANTHENE 0.97 0.62 
PYRENE 0.74 0.47 
BENZO(E)PYRENE 4.00 2.40 
PERYLENE 1.20 0.77 
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January 29, 1988 

MQ hHA. ^ 

CFFiCE OF THE DIRECTOR 

Ms. Erin Moran 
Remedial Project Leader 
United States Environmental 

Protection Agency, Region 5 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Richard 0. Clark 
Minnesota Department of Health 
717 Delaware Street Southeast 
P.O. Box 9441 
Minneapolis, Minnesota 55440 

Dear Project Leaders: 

Mr. Michael K. Vennewltz 
Remedial Project Leader 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

Mr. John C. Craun 
Rellly Tar & Chemical Corporation 
1510 Market Square Center 
151 North Delaware 
Indianapolis, Indiana 46204 

Enclosed Is a revised copy of the analytical results of the laboratory testing 
of water taken from the City's GAC plant on November 24, 1987. The previously 
submitted results contained an error In the computation of surrogate recoveries 
for the treated and treated duplicate samples. This submittal provides for the 
correction of the calculations. 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 
cc: Dick Koppy (w/o enclosure) 

Elizabeth Thompson (w/o enclosure) 

5005 minnetonka boulevard • at. louls park, minnesota 55416-2290 • phone (612) 924-2500 
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January 22, 1988 

MG12721.XX 

Mr. Jim Grube 
City of St. Louis Park 
Water Department 
5005 Minnetonka Blvd. 
St. Louis, Minnesota 55416 

RE: Analytical Data for Laboratory Number 10196 

Dear Mr. Grube: 

On November 25, 1987, the CH2M HILL Montgomery Laboratory received 
three samples with a request for analysis of selected organic 
parameters. 

The analytical results and the associated quality control data are 
enclosed. Please note that all the sample results are the same. 
The only change to the report are the improved surrogate recovery 
values. We apologize for any inconvenience these corrections may 
have caused. 

If you should have any questions concerning the data, please call. 

Sincerely. 

Ward Dickens 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

ORG/001-54 

CH2M HILL Montgomery Office 2567 Fairiane Drive. P.O. Box 230548. 205.271.1444 
Montgomery. Alabama 36116 



ORGANIC ANALYSIS 

ANALYTICAL INSTRUMENTATION 
Finnigan Models 4021, 5100, 4510 Gas 
Chromatographs/Mass Spectrometer/Data Systems 
equipped with Tekmar's LSC-2, LSC-3, and the 4200 
automatic Heated Sample Module. 

Varian Models 3700 and 6000 Gas Chromatographs 
equipped with flame ionization, electron capture, 
thermionic specific, flame photometric detectors 
and autosamplers. State of the art Varian Vista 
402 Data System and Hewlett Packard integrators." 

Dohrman DX-20 Total Organic Halide System. 

Water High Pressure Liquid Chromatograph with UV 
and Fluorescence detectors. 

ANALYTICAL METHOUOLQGY 

Priority Pollutants: The water samples are 
analyzed in accordance with procedures described 
in methods 608, 624, and 625, EPA-600/4-82-057 
(1982). The soil samples are analyzed in 
accordcince with procedures described in Methods 
8080, 8240, and 8270, Test Methods for Evaluating 
Solid Waste, 1982. 

Phenoxyacid Herbicides: Seunples are analyzed in 
accordance with procedures outlined in Method 7, 
Federal Register, Vol. 38, No. 75, Part II, 
November 28, 1973. 

Total Organic Halides: Samples are analyzed in 
accordance with procedures outlined in Method 
9020, USEPA, Test Methods for Evaluating Solid 
Waste, 1982, SW-846, Second Edition. 

Trihalomethanes: Samples are analyzed in 
accordance with procedures described in Method 
501.2, Federal Register, Vol. 44, No. 231, Part 
II, November 29, 1979. 

Ethylene dibromide: Water samples are analyzed in 
accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), November 13, 1985. 

mgLABl/016 



Engineers 
Planners 
Economists 

Scientists 

Client: CITY OF SAINT LOUIS 

ANALYTICAL REPORT 
FAH» N end S Heterocyclics Laboratory Ho : 10196001 

Date Received t 11/25/87 
Date Extracted: 12/07/87 
Date Analyzed : 01/07/88 

Saaple Description: 11/24/87 li:00 GRAB 2 GAE 7-FB 
Matrix: WATER 

1 «DL1 1 Cone.2! MDLl Cone.21 
1 Coapounds 1 ng/L 1 ng/L i Coapounds ng/L ng/L 1 

1 2>3-Benzofur3ri 

j j _ 

1 1 
1 I 1 

_ J-

1 
BMDL 1 Indeno(l?2f3-cd)pyrene ̂  -4.3 

I 
BMDL 1 

1 2»3-Dihydro-lH-Iridene 1 3.5 1 5.8 1 Dibenzoiathlanthracene-' -3.5 BMDL 1 
1 IH-Indene 1 2.5 1 BMDL 1 Benzo(g»h»i)per y1ene- --6.3 BMDL 1 
1 Naphthalene 1 4.8 1 23 1 1 
1 Benzo(b)thiophene 1 6.3 1 BMDL 1 I 
1'^Quinoline 1-6.3 1 BMDL 1 OTHER COMPOUNDS: 1 
1 Isoquinoline 1 X 1 BMDL 1 1 
1 Indole 1 7.3 i BMDL 1 l' 
1 2-Methyln3phthalene 1 5.0 1 22 I 1 
1 l-Methylnaphthalene 1 6.3 1 12 1 1 
i Biphenyl 1 6.3 1 BMDL 1 1 
1 Acenaphthylene 1 6.3 1 BMDL 1 1 
1 Acenaphthene 1 3.3 1 BMDL 1 1 
1 Dibenzofuran 1 5.0 1 BMDL 1 1 
1 Fluorene 1 3.5 1 BMDL 1 i 
1 Dibenzothiophene i X 1 BMDL 1 1 
1 Phenanthrene 1 6.3 i BMDL 1 1 
1 Anthracene i 6.3 I BMDL 1 1 
1 Acridine 1 4,5 1 BMDL 1 1 
i Phenanthridine 1 3.5 1 BMDL 1 1 
1 Carbazole 1 2.3 i BMDL 1 1 
1 Fluoranthene 1 6.3 1 BMDL 1 i 
1 Pyrene 1 6.3 1 BMDL 1 1 
1' Benzo(a)anthracene 1-6.3 1 BMDL 1 i 
1 /Chrysene/Triphenylene i ^6.3 1 BMDL 1 1 
1 ^ Benzo(b S klfluoranthene i -6.3 1 BMDL 1 1 
1 7fl2-Diaethyl benzoialanthracene 1 X 1 BMDL 1 1 
1 Benzo(e)pyrene 1 6.3 1 BMDL 1 1 
1 ''Benzo(a)pyrene 1 --6.3 1 BMDL 1 1 
1 Perylene i 6.3 1 BMDL 1 1 
1 3-Methyl cholanthrene 1 X 1 

i 1 -
BMDL 1 

I 
1 
1 

1 SURROGATE RECOOERIES 12 REC.I 
I 

1 
1 

1 
1 1 1 1 MDL - METHOD DETECTION LIMIT 1 

1 l-Fluoronaphthalene 1 55 1 
1 1 
1 1 
1 1 
i 1 

1 
1 
1 
1 
1 

2 BMDL = BELOH METHOD DETECTION LIMIT REOIEN 1 
1 

HK I 
1 
1 

Coanents: 1 Detection Liait not deterained. 

CH2M HILL tAontgomery Office 2567 Fairlane Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



Engineers 
Planners 
Economists 
Scientists 

Client: CITY OF SAIHT LOUIS 

ANALYTICAL REPORT 
PAH» N and S Heterocyclics 

Saaple Description: 11/2V87 li:i3 GRAB 2 GAE 7-T 
Matri};: HATER 

Coapounds 

SURROGATE RECOVERIES 

l-Fluoronaphthalene 

I HDLl I 
1 ng/L ! 
1 1 
1 1 

2j3-Benzoforan 1 1 1 BNDL 1 
2f3-0ihydro-lH-Indene 1 3.5 1 81 1 
IH-Indene 1 2.5 1 1.5 1 
Naphthalene 1 1.3 1 22 1 
Benzo(b)thiophene t 6.3 1 15 1 
Quinoline 1 6.3 1 BNDL 1 
Isoguinoline 1 X 1 BNDL ! 
Indole 1 7.3 1 BNDL 1 
2-Nethylnaphthalene 1 5.0 1 BNDL 1 
1-Nethylnaphthalene 1 6.3 1 6.9 1 
Biphenyl 1 6.3 1 12 1 
Acenaphthylene 1 6.3 1 23 1 
Acenaphthene 1 3.3 1 55 1 
Dibenzofuran 1 5.0 1 23 1 
Fluorene 1 3.5 1 38 1 
Dibenzothiophene 1 X 1 2.3 1 
Phenanthrene 1 6.3 1 16 1 
Anthracene 1 6.3 1 BNDL 1 
Acridine 1 1.5 1 BNDL 1 
Phenanthridine 1 3.5 1 BHDL 1 
Carbazole 1 2.3 1 BNDL 1 
Fluoranthene 1 6.3 1 8.0 1 
Pyrene 1 6.3 1 BHDL 1 
Benzo (a) anthr scene i 6.3 1 BHDL 1 
Chrysene/Triphenylene 1 6.3 1 BHDL 1 
Benzo(b & klfluoranthene 1 6.3 1 BHDL 1 
7fl2-DiBethyl benzolalanthracene 1 X 1 BHDL 1 
Benzo(e)pyrene 1 6.3 1 BHDL 1 
Benzo(a)pyrene i 6.3 1 BHDL 1 
Perylene 1 6.3 t BHDL 1 
3-Hethyl cholanthrene 1 X 1 BHDL 1 

1 1 1 
\X RECJ 
I I 

'I 53 I 

Laboratory No : 
Date Received : 
Date Extracted: 
Date Analyzed : 

10196002 
11/25/87 
12/07/87 
01/07/88 

Cone.21 
ng/L I 

1 

Coapounds 

d)pyrene 
0 ibenzo(a»h)anthr scene 
Berizo(gihTi)perylene 

OTHER CONFOUNDS: 

NDLl 
ng/L 

1.3 
3.5 
6.3 

Cone.2 
ng/L 

BHDL 
BNDL 
BNDL 

I 
1 HDL - NETHOD DETECTION LINIT 
2 BNDL = BELOH NETHOD DETECTION LINIT 

1 

REVIEH 

HK 

CoBBents: I Detection LiBit not deterained. 

CH2M HILL Montgomery Office 2567 Foirlone Drive. P.O. Box 230548. 
Montgomery. Alabama 36116 

205.271.1444 



Engineers 
Planners 
Economists 

Scientists 

Client: CITY OF SAINT LOUIS 

ANALYTICAL REPORT 
PAHi N and S Heterocyclics Laboratory No : 

Date Received I 
Date Extracted: 
Date Analyzed '• 

10196003 
11/25/87 
12/07/87 
01/07/88 

Sample Description: 11/29/87 llt29 GRAB 2 GAE 7-TD 
Hatrix: HATER 

1 «DL1 1 Cone.21 I HDLl Cone.21 
Compounds 1 nq/L 1 

J 1 _ 
nq/L 1 

1. 

Compounds 1 ng/L ng/L 1 

2i3-Benzofuran 

1 1 -

1 1 
1 x 1 

1 
BHDL 1 Indenolli2i3-cd)pyrene 1 9.3 BHDL 1 

213-Dihydr o-lH-Indene 1 3.5 I 39 1 Di benzo 1 a f h) anthr acene 1 3.5 BHDL 1 
IH-Indene 1 2.5 1 BMDL 1 BenzolgihrDperylene 1 6.3 BHDL 1 
Naphthalene 1 9.8 1 20 1 
Benzo(b)thiophene 1 6.3 1 BHDL i 
Quinoline ! 6.3 1 BNDL 1 OTHER COHPOUNDS: 
Isoquinoline 1 X 1 BHDL 1 
Indole 1 7.3 1 BHDL 1 
2-Hethyln3phth3lene 1 5.0 1 BHDL 1 
l-Hethylnaphthalene 1 6.3 1 BHDL 1 
Biphenyl 1 6.3 1 BHDL 1 
Acenaphthylene 1 6.3 1 7.9 1 
Acenaphthene 1 3.3 1 23 1 
Dibenzofuran 1 5.0 1 7.6 1 
Fluorene 1 3.5 1 19 1 
Dibenzothiophene 1 X 1 BHDL 1 
Phenanthrene 1 6.3 1 BHDL 1 
Anthracene 1 6.3 1 BHDL 1 
Acridine 1 9.5 1 BHDL 1 
Phenanthridine 1 3.5 1 BHDL i 
Carbazole 1 2.3 1 BHDL 1 
Fluoranthene 1 6.3 1 BHDL 1 
Pyrene 1 6.3 1 BHDL 1 
Benzola)anthracene 1 6.3 1 BHDL 1 
Chrysene/Triphenylene 1 6.3 1 BHDL 1 
Benzolb & klfluoranthene 1 6.3 1 BHDL 1 
7112-Diniethyl benzo (a) anthr acene 1 X i BHDL 1 
Benzole)pyrene ! 6.3 1 BHDL 1 
Benzol a)pyrene 1 6.3 i BHDL 1 
Perylene i 6.3 1 BHDL 1 
3-Nethyl cholanthrene 1 X 1 BHDL 1 

1 

SURROGATE RECOVERIES IZ REC.i 
i 

1 
1 1 1 1 HDL - HETHOD DETECTION LIHIT 

l-Fluoronaphthalene 1 50 1 1 2 BHDL = BELOH HETHOD DETECTION LIHIT 1 REVIEW 1 

HK 

Comments: X Detection Limit not determined# 

CH2M HILL Montgomery Office 2567 Foirtane Drive. P.O. Box 230548. 
Montgomery. Alatxjma 36116 

205.271.1444 
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Engineers 
Planners 
Economists 

Scientists 

January 29, 1987 

MG157.35 

Mr. Alan Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, WI 53201 

RE; Analytical Data For Laboratory No. 8597 

Dear Mr. Scrivner: 

On January I4,1987f the CH2M Hill Montgomery Laboratory 
received three water samples with a request for analysis of 
selected organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Slnc^ely, 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Montgomery Office 2S67 Falrtone Drive, P.O. Box 230548 205 2711444 
Montgomery, Aiatrama 36123-0548 J 



ORGANIC ANALYSIS 

SAffLE IWHWATION 
Lab No: B5?7 

Client: Reillv Tar 

Address: CH21 Hill. Inc.. P.O. Box 2W0. Hilwaukee. Nisconsin 53201 

Date Received; 1/14/87 

SAHPlf MATRICES: Hater X 

ANALYSIS REQUESTED: 

Soil 

i. Priority Pollutants: Volatiles 
Base/Neutrals 
Acids 
Pesticides 
PCBs 

7. Other: 3i«i 

Date Rqrarted: 1/29/87 

Sludge Other 

2. SDNA Pesticides 
3. SOW Herbicides 
4. Trihaloaethanes 
5. Ethylene Dibroside 
b. Total Organic Halogen 

ANALYTICAL II6TRUieiTATI0N 

_l_ Finnigan Hodels 4021, 5100, 4510 6as Chrooatographs/Hass Spectroaeter/Data Systeas equipped with 
Tekaar's LSC-2, LSC-3, and the 4200 Autoaatic Heated Saapler IMule. 

Varian Models 3700 and 6000 6as Chrraatographs equipped aith flaae ionization, electron capture, 
theraionic specific, Flaiffi photoaetric detectcrs and autosaiq)lers. State of the art Varian Vista 402 
Data Systea and Healett Packard integrators. 

Dohraan DX-20 Total Organic Halide Systea. 

Haters High Pressure Liquid Chroaatograph idth W and Fluorescence detectors. 

ANALYTICAL TETHODOLOBY 

1. Priority Pollutants: The eater saaples are analyzed in acccrdance eith prcxedures described in Methods 
6(9, 624, and 6S, EPA-600/4-82-f)57 (1982). The soil samples are analyzed in accordance eith procedures 
described in Methods 8080, 8240, and 8270, Test Methods for Evaluating Solid Haste, 1982. 

2. Phenoxyacid Herbicides: Saaples are analyzed in accordance with procedures outlined in Method 7, Federal 
Register, Vol.38, No.75, Part 11, November 28, 1973. 

3. Total Organic Halides: Saaples are analyzed in accordance aith procedires nitlined in Method 9020, USEPA, 
Test Methods for Evaluating Solid Haste, 1982, SH-846, Secmd Edition. 

4. Trihaloaethanes: Saiples are analyzed in accordance aith procedures described in Method 501.2, Federal 
Register, Vol. 44, No. 231, Part 11, November 29, 1979. ' 

5. Ethylene dibroaide: Hater saaples are analyzed in accordance aith prxedures nitlined in Itethod 504, 
Federal Register (50 FR 46902), Novetber 13, 1985. 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic CompoundB 

Lab No: 8597-1 
Date Sampled; 01/13/87 
Date Received: 01/14/87 

Client; REILLY TAR, ST. LOUIS PARK 
Sample Identification; WATER - STA#1, 1;10, BLANK, GRAB 

Date Extracted; 01/19/87 
Date Analyzed; 01/27/87 

! Compounds 
MDLl 

ng/1 
Cone.2 
ng/l Compounds 

MDLl 
ng/1 

Cone.2 
ng/1 

! 2,3-Benzofuran * BMDL Anthracene 1.0 BMDL 
! 2,3-Dihydro-lH-lndenB 1.4 3.3 Acridine 1.8 BMDL 
' 'H-lndene 1.0 1.4 Phenanthridine 1.4 BMDL 

kphthalene 1.9 4.2 Carbazole 1.1 BMDL 
1 denzo(b)thiophene 1.0 1 BMDL Fluoranthene 1.0 BMDL 
i Quinoline 1.0 1 ! BMDL Pyrfene 1.0 BMDL 
1 Isoquinoline • 1 BMDL Benzo(a)anthracene 1.0 BMDL 
1 Indole 2.9 1 1 BMDL Chrysene/Triphenylene 1.0 BMDL 
! 2-MethylnaphthaIene 2.0 1 BMDL Benzo(b & k)fluoranthene 1.0 BMDL 
! 1-Methylnaphthalene 1.2 i 1 1.3 7,12-Difflethyl benzo(a)anthracene * BMDL 1 
i Biphenyl 1.0 1 BMDL Benzo(e)pyrene 1.0 BMDL 
! Acenaphthylene 1.0 ! 1 BMDL Benzo(a)pyrene 1.0 BMDL 
! Acenaphthene 1.3 1 BMDL Perylene 1.0 BMDL 
1 Dibenzofuran 2.0 1 1 BMDL 3-Methyl cholanthrene * BMDL 
1 Fluorene 1.4 1 BMDL Indeno(1,2,3-cd)Pyrene 1.7 BMDL 
! Dibenzothiophene • 1 1 BMDL Dibenzo(a,h)anthracene 1.4 BMDL 
1 Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylenB 1.0 BMDL 

Recovery of 1-Fluoronaphthalene = 90 7. 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Lab No: 
Date Sampled: 

Date Received: 

0597-2 
01/13/87 
01/14/87 

Client: REILLY TAR, ST. LOUIS PARK 
Sample Identification: WATER - STA#2, 1:15, TREATED WATER, GRAB 

Date Extracted: 
Date Analyzed: 

01/19/87 
01/27/87 

1 
1 Compounds 

MDLl 1 
ng/1 I 

Cone.2 
ng/1 

1 
1 Compounds 

MDLl 
ng/1 

Cone.2 
ng/1 

! 2,3-Benzofuran • ! BMDL 

1 
1 

1 Anthracene 1.0 BMDL 
! 2,3-Dihydro-lH-lndene 1.4 1 22.0 lAcridine 1.8 BMDL 
I IH-lndene 1.0 i 1.9 ! Phenanthridine 1.4 BMDL 

aphthalene 1.9 1 3.7 ICarbazole 1.1 BMDL 
Jenzo(b)thiophene 1.0 ! 2.3 iFluoranthene 1.0 BMDL 

1 Quinoline 1.0 1 BMDL ! Pyrene 1.0 BMDL 
1 Isoquinoline • 1 BMDL iBenzo(a)anthracene 1.0 BMDL 
1 Indole 2.9 ! BMDL IChrysene/Triphenylene 1.0 BMDL 
1 2-Methylnaphthalene 2.0 I BMDL IBenzo(b S( k) f luoranthene 1.0 BMDL 
1 1-Methylnaphthalene 1.2 ! 1.7 17,12-Dimethyl benzo(a)anthracene • BMDL 
i Biphenyl 1.0 ! 1.4 !Benzo(e)pyrene 1.0 BMDL 
1 Acenaphthylene 1.0 ! 1.9 iBenzo(a)pyrene 1.0 BMDL 
! Acenaphthene 1.3 ! 5.9 I Perylene 1.0 BMDL 
1 Dibenzofuran 2.0 I BMDL !3-Methyl cholanthrene « BMDL 
! Fluorene 1.4 I 1.9 1 Indenod , 2,3-cd) Pyrene 1.7 BMDL 
i Dibenzothiophene • 1 BMDL IDibenzo(a,h)anthracene 1.4 BMDL 
i Phenanthrene 1.0 i 1.2 IBenzo(g,h,i)perylene 1.0 BMDL 

Recovery of 1-Fluoronaphthalene = 84 7. 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Lab No; B597-3 
Date Sampled; 01/13/87 

Date Received; 01/14/87 
Client; REILLY TAR, ST. LOUIS PARK 
Sample Identitication; WATER - STA#3, 1;20, TREATED WATER DUPLICATE, GRAB 

Date Extracted; 
Date Analyzed; 

01/19/87 
01/27/87 

1 
1 MDLl ! Cone.2! 1 1 MDLII Cone.2 
1 Compounds ng/1 i ng/1 

1 

1 Compounds 1 
1 1 

lng/1 ! ng/1 

! 2,3-Benzoturan * 

1 

1 
1 

! BMDL 

1 1 

1 
1 

!Anthracene 1.0 ! BMDL 
1 2,3-Dihydro-lH-lndene 1.4 ! 22.0 iAcridine 1.8 i BMDL 
' IH-lndepe 1.0 1 1.8 iPhenanthridine 1.4 I BMDL 

aphthalene 1.9 ! 3.6 1Carbazole 1.1 ! BMDL 
1 Benzolblthiophene 1.0 1 2.4 !F1uoranthene 1.0 ! BMDL 
! Quinoline 1.0 ! BMDL 1Pyrene 1.0 1 BMDL 
1 Isoquinoline * 1 BMDL IBenzo(a)anthracene 1.0 ! BMDL 
! Indole 2.9 ; BMDL iChrysene/Triphenylene 1.0 1 . BMDL 
1 2-l1ethylnaphthalene 2.0 1 BMDL !Benzo(b & k)fluoranthene 1.0 1 BMDL 
1 1-Methylnaphthalene 1.2 ! 1.7 ! 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 
1 Biphenyl 1.0 ! 1.4 !Benzo(e)pyrene 1.0 1 , BMDL 
! Acenaphthylene 1.0 ! 1.8 iBenzo(a)pyrene 1.0 ! ' BMDL 
1 Acenaphthene 1.3 ! 6.4 !Perylene 1.0 ! BMDL 
1 Dibenzo-furan 2.0 { BMDL !3-Methyl cholanthrene * 1 BMDL 
I Fluorene 1.4 ! 2. 1 11ndeno(1,2,3-cd)Pyrene 1.7 1 BMDL 
1 Dibenzothiophene * I BMDL 1 Dibenzo(a,h)anthracene 1.4 ! BMDL 
I Phenanthrene 1.0 1 1.1 iBenzo(g,h,i)perylene 1.0 i BMDL 

i 

1 Recovery of 1-Fluoronaphthalene = 74 7. 

! IMDL = Method Detection Limit 
1 2BMDL = Below Method Detection Limit 
I ND = Not Detected 
! ^-Detection Limit not determined REVIEW 

Comments; 
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Engineers 
Planners 
Economists 

Scientists 

January 29t 1987 

MG157.35 

Mr. Alan Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, WI 53201 

RE; Analytical Data For Laboratory No. 8597 

Dear Mr. Scrivner: 

On January 1U,1987» the CH2M Hill Montgomery Laboratory 
received three water samples with a request for analysis of 
selected organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Sincerely, 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Monlgomery Office 2567 Falrlane Drive, P.O. Box 230548 2ni 27i IAAA 
Monfgomery. Alatxima 36123-0548 uo.x/i.irw 



! • 
ORGANIC ANALYSIS 

SAtfflE IUFDRHATKM 
LabKo: B597 

Client; Reillv Tar 

Address: CH211 Hill. Inc.. P.O. Box 2090. tlilMukee. Hiscmsin 532Q1 

Date Received; 1/14/B7 

SAIPLE HATRICES; Hater 7 

ANALYSIS REQUESe; 

Soil 

1. Priority Pollutants; Volatiles 
Base/Neutrals 
bids 
Pesticides 

7. Other; 3-PAH 

Date Reported; 1/29/B7 

Sludge Other 

2. SDm Pesticides 
3. SDHA Herbicides 
4. Trihaloaethanes 
5. Ethylene Dibroeide 
6. Total Ib-ganic Halogen 

ANALYTICAL INSTRUffiMTATlON 

Y Finnigan Models 4021, 5100, 4510 Bas Chroeatographs/Hass Spectnneter/Data Systeas equipped uith 
Tekear's L9:-2, LSC-3, and the 4200 Autcoatic Heated Sa^)ler Module. 

Varian Models 3700 and 6000 Sas Chrnatographs equipped uith Tlau ionization, electron capture, 
theraicnic specific, flame photometric detectors and autosamplers. State of the art Varian Vista 402 
Data System and Heulett Packard integrators. 

Dohrman DX-20 Total Organic Halide Systoi. 

Haters High Pressure Liquid Chromatograph mth UV and Fluorescence detectors. 

ANALYTICAL METHDDOJSY 

1. Priority Pollutants; The Hater samples are analyzed in accordance Hith procedures described in Methods 
6(9, 624, and 625, EPA-600/4-B2-057 (19B2). The soil S3gg)les are analyzed in accordance Hith procedures 
described in Methods 8080, 8240, and 8270, Test Methods fn- Evaluating Solid Haste, 1982. 

2. Phenoxyacid Herbicides; Samples are analyzed in accordance Hith procedures outlined in Method 7, Federal 
Register, VD1.38, NO.75, Part II, November 28, 1973. 

3. Total Organic Halides; Saq)les a-e analyzed in accordance nith procedures outlined in Method 9020, USEPA, 
Test Methods for Evaluating Solid Haste, 1982, SH-846, Second Edition. 

4. Trihaloaethanes; Samples are analyzed in xctrdance Hith proceckires described in Method 501.2, Federal 
Register, Vol. 44, No. 231, Part 11, November 29, 1979. 

5. Ethylene dibromide; Hater samples are analyzed in accordance nith procedures outlined in Method 504, 
Federal Register (3) R 46902), November 13, 1985. 



ANALYTICAL REPORT 

PAH, N and 5 Heterocyclic Compounds 

Client; REILLY TAR, ST. LOUIS PARK 
Sample Identification: HATER - STAtl, 1:10, BLANK, GRAB 

Lab No: 8597-1 
Date Sampled: 01/13/87 
Date Received: 01/14/87 

Date Extracted: 
Date Analyzed: 

01/19/87 
01/27/87 

! MDLl i Cone.2 1 1 MDLl 1 Cone.2 
! Compounds ng/1 1 ng/1 1 Compounds ng/1 ! ng/1 

1 2,3-Benzofuran » 1 BMDL 

1 
1 

i Anthracene 
1 

1.0 1 BMDL 
I 2,3-Dihydro-lH-Indene 1.4 1 3.3 ! Acridine 1.8 ! BMDL 
1 IH-Indene 1.0 1 1.4 1Phenanthridine 1.4 1 BMDL 
i Naphthalene 1.9 1 4.2 I Carbazole 1.1 1 BMDL 
1 Benzo(b)thiophene 1.0 1 BMDL !Fluoranthene 1.0 ! BMDL 
1 Quinoline 1.0 i BMDL IPyrene 1.0 I BMDL 
1 Isoquinoline « 1 BMDL IBenzo(a)anthracene 1.0 1 BMDL 
! Indole 2.9 ! BMDL IChrysene/Triphenylene 1.0 i BMDL 
1 2-Methylnaphthalene 2.0 i BMDL !Benzo(b St k) fluoranthene 1.0 { BMDL 
1 1-Methylnaphthalene 1.2 1 1.3 !7,12-Dimethyl benzo(a)anthracene * 1 BMDL 

DhenyJ 1^ ! BMDL 1 Benzo(e)pyrene 1.0 1 BMDL 
-Bhaphthylene 1.0 i BMDL 1Benzo(a)pyrene 1.0 ! BMDL 

I Acenaphthene 1 1 1.3 ! BMDL IPerylene 1.0 1 BMDL 
! Dibenzofuran 2.0 ! BMDL !3-Methyl cholanthrene * I BMDL 
! Fluorene 1.4 1 BMDL 1 Indenod ,2,3-cd)Pyrene 1.7 1 BMDL 
! Dibenzothiophene * 1 BMDL iDibenzo(a,h)anthracene 1.4 ! BMDL 
! Phenanthrene 1.0 ! BMDL ! Benzo(g,h,i)peryl ene 1.0 ! BMDL 

Recovery of 1-Fluoronaphthalene = 90 7. 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

-"ents: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Client: REILLY TAR, ST. LOUIS PARK 

Lab No: 8597-2 
Date Sampled: 01/13/87 
Date Received; 01/14/87 

Sample Identification: WATER - STA#2, 1:15, TREATED WATER, GRAB 

Date Extracted: 01/19/87 
Date Analyzed: 01/27/87 

j 

! Compounds 
MDLl 

ng/l 
Cone.21 
ng/l 1 Compounds 

MDLl 
ng/l 

Cone.2 
ng/l 

I 2,3-Benzofuran • 

^ ^ ̂  — — , — _ — — — — ~ ~ — — — — — — — 

BMDL lAnthracene 1.0 BMDL 
! 2,3-Dihydro-lH-Indene 1.4 22.0 lAcridine 1.8 BMDL 
I IH-Indene 1.0 1.9 IPhenanthridine 1.4 BMDL 
! Naphthalene 1.9 3.7 ICarbazole 1.1 BMDL 
! Benzo(b)thiophene 1.0 2.3 IFluoranthene 1.0 BMDL 
! Quinoline i 1 1.0 BMDL IPyrene 1.0 BMDL 
! Isoquinoline 1 • BMDL 1Benzo(a)anthracene 1.0 1 1 BMDL 
1 Indole i 1 2.9 BMDL IChrysene/Triphenylene 1.0 BMDL 
1 2-M6thylnaphthalene 2.0 BMDL !Benzo(b Ik k) f luoranthene 1.0 BMDL 1 
' '-Methylnaphthalene 1.2 1.7 17,12-Dimethyl benzo(a)anthracene « BMDL 

phenyl 1.0 1.4 1Benzo(e)pyrene 1.0 BMDL 
i ricenaphthylene 1.0 1.9 1 Benzo(a)pyrene 1.0 BMDL 
! Acenaphthene 1.3 5.9 IPerylene 1.0 BMDL . 
1 Dibenzofuran 2.0 BMDL 13-Methyl cholanthrene • BMDL 
! Fluorene 1.4 1.9 1 Indeno(1,2,3-cd)Pyrene 1.7 BMDL 
1 Dibenzothiophene • BMDL iDibenzo(a,h)anthracene 1.4 1 BMDL 
1 Phenanthrene 1.0 1.2 1 Benzo(g,h,i)perylene 1.0 1 BMDL 

Recovery of 1-Fluoronaphthalene = 84 •/. 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

•Dents: 



Client; 

ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Lab No; B597-3 
Date Sampled; 01/13/87 
Date Received; 01/14/87 

REILLY TAR, ST. LOUIS PARK 
Sample Identification: WATER - STA#3, 1:20, TREATED WATER DUPLICATE, GRAB 

Date Extracted; 01/19/87 
Date Analyzed; 01/27/87 

! 1 MDLll Cone.2 ! MDLl i Cone.2 
! Compounds •ng/1 1 ng/1 1 Compounds ng/1 1 ng/1 

i 
! 2,3-Benzofuran ! * 1 BMDL 

1 
1 

!Anthracene 1.0 ! BMDL 
! 2,3-Dihydro-lH-Indene ! 1.4 ! 22.0 ! Acridine 1.8 ! BMDL 
! IH-Indene i 1.0 1 1.8 ! Phenanthridine 1.4 I BMDL 
! Naphthalene ! 1.9 i 3.i iCarbazole 1.1 ! BMDL 
! Benzolb)thiophene 1 1.0 i 2.4 iFluoranthene 1.0 ! BMDL 
i Quinoline 1 1.0 1 BMDL ! Pyrene 1.0 i BMDL 
! Isoquinoline 1 * ! BMDL !Benzo(a)anthracene 1.0 ! BMDL 
1 Indole ! 2.9 1 BMDL IChrysene/Triphenylene 1.0 1 BMDL 
I 2-Methylnaphthalene I 2.0 1 BMDL !Benzo(b St k) f luoranthene 1.0 1 BMDL 
! 1-Methylnaphthal ene 1 1.2 ! 1.7 !7,12-Dimethyl benzo(a)anthracene * 1 BMDL 

henyl ! 1.0 ! 1.4 !Benzo(e)pyrene 1.0 I BMDL 
1 jnaphthylene 1 1.0 ! 1.8 i Benzo(a)pyrene 1.0 ! BMDL 
! Acenaphthene ) 1.3 1 6.4 !Perylene 1.0 1 BMDL 
I Dibenzofuran ! 2.0 I BMDL i3-Methyl cholanthrene * ! BMDL 
! Fluorene 1 1.4 1 2.1 1 Indenod ,2,3-cd) Pyrene 1.7 ! BMDL 
! Dibenzothiophene I * 1 BMDL !Dibenzo(a,h)anthracene 1.4 ! BMDL 
! Phenanthrene ! 1.0 ! 1.1 ! Benzo(g,h,i)perylene 1.0 ! BMDL 

Recovery of 1-Fluoronaphthalene = 74 7. 

IMDL = Method Detection Limit 
2BMDL = BeloM Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined 

•ents; 
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January 26, 1987 

Mr. Daniel J. Bicknell 
Remedial Project Manager 
United States Environmental Protection Agency 
Region 5 
230 South Dearborn Street 
Chicago, illinois 60604 

RE: United States of America, et al. vs. Reilly Tar and 
Chemical Corporation, et al. 

Interim Sampling 

Dear Mr. Bicknell: 

Thank you for your letter of January 15, 1987, wherein you outlined 
deficiencies in submittals provided in conjunction with the interim sampling of 
the City's Granular Activated Carbon (GAC) plant. Insofar as the submittals 
failed to provide all the data required, every effort will be made to provide 
the necessary documentation in a timely fashion. Regarding document format, a 
brief review of the submittals does confirm no table of contents or index has 
been included; however, further review will indicate the information is 
organized — in chronological order. Admittedly, the format does not follow 
Contract Lab Program (CLP) organization, and for good reason — this in not a 
CLP project. Future submittals provided in conjunction with the interim 
sampling of the GAC plant will be formatted in such a way as to facilitate 
submittal review. 

As a final note, please find Chain of Custody documents not included in 
previous submittals. 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 

5005 minnetonka boulevard • at. louts park, minnesota 55416-2290 • phone (612) 924-2500 
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CHAIN OF CUSTODY RECORD 
Client/Project Name 

CITY OF ST, LOUIS FARK 

Project No. 

Sarhpler: (Signature) 

Project Location 

ST. LOUIS PARK MH. ANALYSES 

Field Logbook No. 

Chain of Custody Tape No. 

Sample No./ 
Identification Date Time 

Lab Sample 
Number 

icf/y 

Type of 
Sample A 7 / / / / 

/ REMARKS 

T.«2 Afveeje X 
W-02 7/22/«§ t^e> 370/S- /tfn/b£je X 
B-02 7/22/84 am 3-jo/e ^y/z. X iT-X/^'.A/rrJfC^ 
TD-02 7/22/84 

V X / z. /irf/9£:j^ X oj/C^Ci 'r( (l\ 
MS.02 

il-
7/22/84 /3a» X 

7 r 
ov£^<,mW 

is 
•7 .• , ' 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date 

Date 

Time Received by: (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) Date Time 

Date 

Time 

Sample Disposal Method: Disposed of by: (Signature) Time 

;^MPLE COLLECTOR^ 
"is, !i : 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY^ 

..j^IS PARK UATKK DIPT. 
nSSIS Pa« Ml.. 554W 

N? 6427 
1974-3-84 



HAIN OF CUSTODY RECORD 
Client/Project Name 

y 

CT/Ty S'T fy 
ProjdW No. 

Sampler: (Signature) 

Sample No./ 
Identification Date Time 

Project Location 

5"77 jUoofj-
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

7/zc/^a, J 7/3^ yx/4, 
yAoM- t3Ao r-inc yx/A 

B-o> 7/3P>A<^ fSOG i Hil 
r/?'p3 7/3p/Sro i>n2r ¥x/l AJ^ASJt 

/V// yx/z 
^s-'a3 nif ix t£ JfAfS£^ 

Relinquished by: (Signature) 

Relinquished by: (Signature) 
t::. /•/. -

Date 

7/s^A^ 
Date 

time Received by: (Signature) 

fSOQ 
Time 

X 
Received by: (Signature) 

Date 

Date 

Time 

Time 

5elinquished^6y: (Signature) Date Time Received forLaboratory: f^gnature) Time 

o?:30 
Sample Disposal Method: Disposed of by: (Signature) Time 

SAMPLE COLLECTOF 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord. MA 01742 
617-369-8910 

xz- 4,ce,rr/^Ar, V^72->r 
Fofox €fihi-

rr. fiM, A3AJ S'si^/^ 

ERT 
N9 

1974-3-84 

* -
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MAIN OF CUSTODY RECORD"' 

Client/Project Name 

tf/" 

Project No. 
fcA//r p4ij^T) 

Sampler: (Signature) 

Sample No./ 
IdentifidaitionH Date'' Time 

Project Location . 

S"T /V/iz 
Field Logbook No. 

Chain of Custody Tape No. 

Lab Sample 
Number 

Type of 
Sample REMARKS 

I/£L^ 

iU^ 
TP'O*/ 
^ r-ioV 

VXfL 

/m. 
^¥-7 3-^30-^ 

Relinquished by: fS/ynafure) Date Time 

4JOS 
Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Jime Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) 

Received for Laboratory: (Signature) 

i^MPLE COLLECT^W;> <p^AL^ 

Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ilCAL LABORATORY 

^•Ty ^/r s-7' 2L^tr/ir iO^T^je 

Date 

€L 
"pj^mt 

<53 

ERT 
m , 6449 

1974-3-84 



MAIN OF CUSTODY RECORD^^ 
Client/Project Name 

Project flo. 

Sampler: (Signature) 

:rr. 

Sample No./ 
Identificationj^^ 

T-os 
6'Of 
TP-OS 
rfs^-os 

Date Time 

ms-7 
I2JX-
iSASL 

Project Location 

ST 
Field Logbook No 

Chain of Custody Tape No. 

Lab Sample 
Number 

? 7 

Type of 
Sampj^ 

9X //. 
fXlL 
¥Xi/. X 

REMARKS 

« •• 
Relinquished byu{Si§hature) . 

Relinquished by: (Signature) 

Date 

Date 

Time 

Time 

Received by: (Signature) 

Received by: (Signature) 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) 

Sample Disposal Method: Disposed bf by: (Signature) 
• • .1 

< "SAMPLE COLLECTOR? ^ 

Environrhental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

K. ANALYTICAL LABORATOR^ 

XehSAT) 
e,7y ^^s-T ̂ atrts /»/-. 

S/oc/ m U29 
1974-3-84 
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MAIN OF CUSTODY RECORD ^ 
Client/Project Name 

C/'^V o"^ /^cu'S 
:t/No Projectmo. 

a >-

Samoler (Signature) » 

Sample No./ 
Identification Date Time 

A>^ 

Project Location 

S/ ^ 
Field Logbook No. 

Chain of Custody Tape No. a 6-5^/ 

/O -X C*/9-/o 

Lab Sample 
Nuijiber 

Type of 
Sample REMARKS 

3'-oZ /O' 7- dfa m yx/L AMU X 5ge<// 
r- OS /o.y-dL // 
ro'o^ /a -?-tC 

/y/Z AHLfr 

77?-08 A talgLh'l'^ 
satW T 

eg yn-7A 
Pr/hX) 

//. fs 

^xn AA^(.e^ 

y 
Vy/<: X 

£g^y? 

3^fjC. 

Relinquished by: (Signature) Date Time 

,3:<OM 

Received by: (Signature) Date Time 

Relinquished by: (Sigriature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (SiggtSture) 

-y-

Time 

am. 
Sample Disposal Method: Disposed of by: (Signature) Time 

SAMPLE COLLECTOR 

Environmental Research and Technology," Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-8910 

ANALYTICAL LABORATORY 

c.Tc. St 
reo^ rifh^- , 
sr / ^ 7='i>- ^ ^^ ^ 

ERT 
N9 56% 

1974-3-84 
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HAIN OF CUSTODY RECORD^ 
Client/Projdct Name - ^ • 
Project No. 

Sampler: (Signature) 

Sample No./ 
Identification Date 

Project Location 

Sy Z,e>i^4rs- ^A', 
Field Logbook No. 

Chain of Custody Tape No. 

Time 

tofyu 

Lab Sample 
Number 

9' Wjy//o 

Type of 
Sample REMARKS 

T -/>/ 7/jrh^ 0 7V0 
F-Ot 071! 

VX i L A/T AC/T 
Vv / A 

LlzQJL V/f/xi ass3. ixll, A/7i|^4£^/^ 
ggxo 36 75^ vy/ /, 

y/rAtf 3g7^y ixt t. 
rfS'Ol yy/z 

Relinquished by. (Signature) 

Relinquished by:'(Signature) 

Date 

Date 

Time Received by: (Signature) 

Time Received by: (Signature) 

Date 

Date 

Time 

Time 

Ri^quished:by:-(S/y/7arure) Date Time Received for Laboratory: (Signature) Date Time 

oy-30 
Sample Disposal Method: Disposed of by: (Signature) >at Time 

SAMPLE COLLECTOR 

"P. • M Environmental Research and Technology, Inc. 
696 Virginia Road 
Concord, MA 01742 
617-369-89J I 

ANALYTICAL LABORATORY:? ^ 

seer y 
ST. 4...^.^ N9 6724 

1974-3-84 • «*'• 
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CHAIN OF CUSTODY REtORD 
Client/Project Name 

0/ o ?" Sf 
Project No. 

Sampler: {SignatJFe'i •A..*'* 

Sample No./ 
Identification Date 

1*^ 

^ time 

project Location 

Field Logbook No. 

mm 
hain of Custody Tape No. 

/<g/y^g f. /0/-7-77 

Lab Sample 
Number ^ 

Type of / 
Sample' REMARK^/ 

s OJl y^/yr A^i>€h 
/2>A,0 

/^ar "ra/^y 
yx/A 
jyy/t lA. 

m-
/ Tf/ 

5A>yy}<. jllcK'k 

/3y V/7/»8'^ yX/ A A-?yi4>^V-
M/imG 9am -t rajy />/j9^Arr T 

Relinquished by: (Signature) 

Relinquished by: (S'ignat^^ 

Date Time deceived by: (Signature) 

yft>o 
Date Time 

Date Time t^eceived by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (^gnature) Date 

f 

Time 

0^:30 
Sample Disposal Method:' isposed of by: (Signature) )at Time 

/ 

^AMPL F Cnil FCTOR 

Environmental Research and Technology, Inc: 
696 Virginia Road ^ 
Concord,'lyiA 01742 
61.7-36^-8910 

1974-3-84 

AMA'vji^iA' LABORATORY 

6 £ ^ ^ / /i 4 

Mrr. 

Tt/it 

N? 72® 
# f-

".•Mi 
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SUBJECT—f3£LLS_Tj^S. t-MiMblEF/rrA 

jOAFOtaJLOSSl^C. ^ Q(KSjS£>liJ. ayQEAEEXX 

BY DATE 

SHEET NO OF 

PROJECT NO.W^»3.7-2.0. . 

JSO. 

.20 

iL_-

JZ 
4 
1 10 

u 

liTZL 

-{— 

.-J». 

I 
i 

UL 

I 
h 

-^4-

._J-

= rn Ji.-L.-

zu 
: I I : I -| -r-

1 I 
'r' 

i-
"^~r 

• JREAT-ED 

A) REEbL 
«. .£LAJS).K. iLiF-Also. 

-. M--

-_L_L 

! 

1 ( 

1 

....J-i TT._ 

""I' 

i J_ 
1 I 

I i ! 

(J E-, «-• 0 

o_ 
N& 
tje. AJ;-

[ 

'-•-1—' 

I 1 

ri •; 
-I—1-

i 1 

^J. ! ._j !.-_Z__ZJ._.L_!. 
T 

... J 
I-
; 1 

! 

I I 
I 

-i J 1J 
" T 

T 

i ! 

I I 

i I I 
i ! 

H-

Lj±!±:Hj; 
TT 

-I 1_ 

-r- -1 

TUiuV-

mfc-L 

"I— 

L_- L._. I ! 

1" 1 I _ ^ I— 
'111 : : : ; 

^ L'Z._U: 

4-^ 
sepc 

•I I 

I . ' i I 

.N!c>y_' ' 

: L 

TAIsI. 

isifer?. 

-J--,-
__ i I [ 

I I 

I I 

MAF?. HAY --JUL 

^rT" 
I I 

I! 
.-^JL 

-.J-

I 
^ J 

•. J. ,. 

r-
—^ 

1 !• 

SEptL JYCV_ 

•r'-' '1 

- J - .L 

• r I : 
--T" 

i • 

I ii 

-HAR. 

I :• 

.1 L 

HM-

I r 
I 

J |_ . 
1 I 1 

!~r 
; ! 

_—J--

.I_i 
I 1 

..L.J 
4 r' ' 

I I . 
I I 

I ; 

L..!__•_ 

J. 

J L„L 

I _!• trcn 
t •• 

•Z 



SUBJECT_'fe/ i-.W—TjS.S. 

_ca>tE.e_ EiMi ^ c»<s£<ats'_n«EAreo_ 
BY DATE 
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CHAIN OF CUStbOY RECORD 

Client/Project Name 

//y /CL/^J 
Project N<i 

w £.37:io./^^ 

Project Location 

/\AA/ 
Field Logbook No. 

Sampler: (Signature) 

Sample No./ 
Identification Date Time 

Chain of Custody Tape No. 
/1? /73 y 
/O/73^ 

Lab Sample 
Number 

Type of 
Sample REMARKS 

/ /Vi/l z^/et/v/c^ TTvit^-g^/ 

Trenfe^L 

XJL 

l4^0 0Mnk Tr^r^fer^ TV? 

]Off /\ff y~ <tyvr A^S n 
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by; (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) Date Time 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 
^ ///// 

Pr. 
AAe>rCi^y/^ 6/^;^ ^ 3 ̂  

SAMPLE COLLECTOR 

y. Inc. 

/)M/^ Sc.y / 
<Ly/^/iy- //yyy N9 6805 

1974-3-84 
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• Minnesota Pollution ControiiSpsiflH^ 
SScr 

CERTIFIED MAIL 

December 29, 1986 

President 
ReiMy Tar and Chemical Corporation 
1510 Market Square Center 
151 North Delaware Street 
Indianapolis, Indiana 46204 

Dear Sir: 

Re: United States of America et al. vs. Reilly Tar & Chemical 
Corporation - File No. Civ. 4-80-469 

In response to the request by Dorsey and Whitney dated November 25, 1986 for 
document production under requirements of Part W of the Consent Decree in the 
above referenced litigation, we are supplying the information listed below: 

1. and 2. The U.S. Environmental Protection Agency, Region V has responded to 
the request for CH2M Hill and Acurex Data. 

3. The ground water data compilation, referenced in "Feasibility of 
Community-Wide Epidemiologic Studies of Drinking Water in Health: St. 
Louis Park and New Brighton", December 3, 1985, Minnesota Department 
of Health is a part of approximately 24,000 to 25,000 records 
contained in a data base. Reilly already has most of the information 
contained in the compilation referenced above. We can produce this 
voluminous information, or smaller discrete amounts, if you will 
indicate what you are looking for, such as well locations, 
construction information or data within a specific time frame. Please 
give us additional information regarding your needs. 

4. Enclosed is the Minnesota Pollution Control Agency (MPCA) Soil File 
Index for the Reilly Tar Site which is also contained in a data base. 
We need additional information as to the specific files that are 
needed by Reilly. 

Phone;. 
520 Lafayette Road North, St. Paul, Minnesota 55155 

Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 
Equal Opportunity Employer 



Presi dent 
Reilly Tar and Chemical Corporation 
Page 2 

5. Ue have included a copy of Data on Selected Wells in the St. Louis 
Park Area, from the United States Geological Survey Water-Supply Paper 
2211. Justin Blum, the MPCA Technical Analyst for the Reilly Tar 
Site, along with Bill Gregg of ERT, Reilly's consultant will be 
meeting with Marc Hult of the U.S.G.S. to determine if there are any 
additional revised tables of wells and piezometers since those 
published in the U.S.G.S. Water-Supply Paper 2211. If additional 
tables are found, copies will be passed on to Reilly. 

Please provide the MPCA with the memoranda of Gary Wilson to John Craun dated 
June 13, 1985 and July 1, 1985, reporting ERT's results from analyses of W23 and 
SLP4 samples split with Twin City Testing and Acurex, along with a letter from 
John Craun to Carl Lesher dated July 10, 1985 explaining the results. 

If you have any additional questions please contact Doug Robohm of iny staff at 
(612) 296-7288. 

Sincerely, 

-
Richard A. Svanda 
Division Director 
Solid and Hazarijous Waste Division 

End osure 

cc: Becky Cornstock, Dorsey & Whitney 
Dan Bicknell, U.S. Environmental Protection Agency, Region V 
Dick Clark, Minnesota Department of Health 
Steve Shakman, SAAG 



c SOIL FILE INDEX 

Introduction 

The ReHly soli data is stored on computer at the Land Management 
Inforina-: on System (LMIC). These computer files contain most of 
the original soil boring log sheets that are in this soil file. 
This fii'- does contain all the computei coding sheets for the 
stratigraphy and soil chemical data. The computer files contain 
information for 317 soil borings in varying degrees of 
completeness. 

- --Gomputer Files 

The soil data is sorted and stored on the INF09 system much like 
the ground water data. The following is a list of the soil files 
and their contents: 

ATTRIBUTE: location, elevation, owner, driller... 
UNIQ.STRAT: remarks information 
REPEAT.STRAT: soil boring logs 
SOIL. ANALY.3I3: soil sample data - chemical 

Soil File Index 

The ot.hgdiial soi^; boring logs are filed by project number in this 
file. The following pages are an index to the file indicating 
wiiich unique numbers have been assigned to the borings within a 
project. Some original logs are missing, so an asterick 
indicates 'those borings that seem to have the most complete 
information. (An older index Is also attached for reference.) 

Soil Boring Cross Sections 

The cross sections generated by a LMIC plotting routi.ne are stored 
with Cne Reilly maps. The lists of borings in each cross section 
follow the .soil inde.x. There are two cross .sections for each 
list: 1": borings labeled with primary .stratigraphy and 2) borings 
labeled with project code. 

C 



c UNIQUE NUMBER DENOMINATION FOR,_REILLY .TAR_.SOIL-BORINGS 

LMIC 
Unique No. Project No. Comments 

AlOOOl 
A10002 
A10003 
A10004 

Braun 60-79 Engineering boring> SW of site 

r 

A10005 
Aioooe^ 
A10007 
A10008 
A10009 
AlOOlO 
AlOOll 
A10012 
A10013 
A10014 
AI0015 
A10016 
A100]7 
A10018 
A10019 
A10020 
A10021 
A10022 
A10023 

A10024 
A10025 
A10026 
A10027 
A1002B 

Braun 71-53 * Engineering borings for Louisiana 
Ave. extention, borings surveyed, 
contamination noted, no samples. 
South of site. 

Braun 77-211 Engineering borings, SSE of site, 

C 

A10029 
A10030 
A10031 
A10032 
A10033 
A10034 
A10035 
A10036 
A10037 
A10038 
A10039 
A10040 
A10041 
A10042 

Braun 69-257 Engineering borings,SSE of site 



c Unique No. 
-2-

Project No. Comin^rits 

A10043 
A10044 
A10045 

Braun 69-257A Engineering borings. South of site 

A10046 
A10047 
A10048 
A10049 
A10050 
A10051 
A10052 
A10053 
A10054 
A10055 
A10056 
A10057 
A10058 
A10059 
Ai0060 
A10061 

Braun 72-233 Engineering borings, surveyed. South 
of site. 

A10062 
A100.S3 
A10064 
Ai0065 

Subterranean Engineering borings, surveyed. South 
S-7959 of site. 

A10066 
A10067 
A1006B 
A10069 
A10070 
A10071 
A10072 
AJ0073 
A10074 
A10075 
A10076 
Ai0077 
A10078 

Subterranean Engineering borings, surveyed. 
S-78395 + 

Ai0079 
A1O080 
A10081 

Subterranean Enqineering borings, surveyed. East 
S-77242 of site 

A100e2 
A10083 
A10084 
A100B5 

Subterranean Engineering borings, surveyed. 
S-79293 + 



c 

( 

c 

Unique No. 

A10086 
A10087 
A10088 
A10089 
Ai0090 
A10091 
A10092 

A10093 
A10094 

-Al-©095 
A10096 
A10097 
A10098 

A10099 

AlOlOO 
AlOlOl 
A10102 
A10103 
A10i04 

AiOlOS 

A10106 

A10107 
AlOlOB 
A10109 
AlOllO 
AlOlll 
A10112 
A101i3 

A10il4 
A10115 
A10116 
A10117 
A10118 
A10119 
A10120 
A1012i 
A10122 
A10123 
A10124 
A10125 
A10126 
A10127 

Project No. 
-3-
Comments 

Subterranean * Engineering borings, surveyed. South 
S-8285 of site 

Subterranean 
S-80182 + 

Engineering borings, surveyed, 

Braun 71-53 + Louisiana Av. extention 

Braun 75-395 Barr Eng. Report borings 
See Barr Phase I & II reports, 

Soil Ex 22291'^# Barr Eng. Report borings 

Braun 75-395 >^# Barr Eng. Report borings 

Soil Ex. 
22291 A# 

Barr Eng. Report borings 
See Barr Phase I & II reports, 

Soil Ex. Engineering boring, surveyed, 
120-2847 A# contamination noted, at National 

Lead/Taracorp site. 



c 

( 

Unique No. 

A10128 
A10129 
A10130 
A10131 
A10132 

A10133 
A10134 
A10135 
A1013& 
A10137 
A10138 
A10139 
A10140 
A10141 
A10142 
A10143 
A10144 
A10145 
A10146 
A10147 
A10148 
A10149 
A10150 
A10151 
A10152 
A10153 
A10154 
A10155 
A10156 
A10157 
A10158 
A10159 
A10160 
A10161 
A10162 
A10163 

A10164 
A10165 
A10166 

A10167 
A10168 
A10169 
A10170 
A10171 
A10172 

Project No. 

Braun 71-53A 

-4-
Comments 

Braun 75-43 

Engineering borings, surveyed, 
contamination noted, Hwy 7 & 
Louisiana Av. intersection. 

Engineering borings, shallow (5 ft.) 
borings, SW of site. 

Soil Eng. ^ Engineering borings, contamination 
71-127 noted, on-site. 

Soil Eng. * 
71-53 

Engineering borings, contamination 
noted. South of site. 



UnitjTre No. Project "No". 
-5- _ 
Comments 

r 

A10173 
A10174 
A10175 
A10176 
A10177 
A10178 
A10179 
A10180 
A10181 

-A10182 
A10183 
A10184 
A10185 
A10186 
A10187 
A10188 
A10189 

A1C190 
A10191 
A10192 
A10193 
A10194 
A10195 
A10196 
A10197 
A10198 
A10199 
A10200 
A1020i 
A10202 
A10203 
A10204 
A10205 
A10206 
A10207 
A10208 
A10209 
A10210 

Braun 79-687 + Soil Borings for USGS. 

not on LMIC 
not on LMIC 
not on LMIC 

Soil Eng. * 
69-326 

Engineering borings, surveyed, 
on-site borings. 

C 

A1021i 
A10212 
A10213 
A10214 
A10215 
A10216 
A10217 
A10218 

Braun 79-687 + Soil borings for USGS, not surveyed, 
contamination noted. 



c Unique No. 
-6-

Project No. etDiaments 

r 

A10219 
A10220 

A10221 

A10222 
A10223 
A10224 
A10225 
A10226 

A10227 
A10228 
A10229 
A10230 
A10231 

A10232 
A10233 
A10234 
A10235 
A10236 # 
A10237 
A10238 
A10239 
A10240 
A10241 
A10242 
A10243 
A10244 # 
A10245 
A10246 
A1024.7 # 
A10243 

A10249 # 
A10250 # 
A1025I # 
A10252 # 
A10253 # 
A10254 # 
A10255 
A10256 
A10257 
A10258 

Braun 67-161 Engineering borings, SSE of site. 

Braun 70-33 Soil boring, on-site. 

Braun 72-234 Engineering borings. South of site 

Soil Ex. ^ 
20070 

Soil Ex. A 
21160 

Braun 80-135 Engineering borings. South of site 

Engineering borings. South of site, 

Engineering borings, south of site, 



c Unique No. Project No, 
-7-
Cominents 

A10259 
A10260 
AI02G1 
A10262 
A10263 
A10264 
A10265 
A10266 
A10267 

-AiO-26& 
A10269 
A10270 
A10271 
A10272 
A10273 
A10274 
A10275 
A10276 
A10277 
A1027& 
Ai0279 
A10280 
Ai0231 
A10232 
A10233 
Ai0284 
A10285 
A10286 
A10287 
A10288 
A10289 

Nat'l 
Biocentric 

Soil borings for condo project, 
contamination noted, on-site. 

A10290 
A10291 
A10292 
A10293 
A10294 
A10295 

GCA A# Soil botings, 
contamination 
on-site. 

surveyed, 
noted, sampled. 

A10297 

A10298 
A],0293 
A10300 

Soil Ex. 
120-8312 

Soil borings, contamination noted, 
at Golden Auto. 

C 



c -Unique No. Project No. 
-8-

Cominents 

A10301 
A10302 
A10303 
A10304 
A10305 
A10306 
A10307 

Soil Testing 
92430 

Soil borings for USGS, contamination 
noted. 

A10308 
Ai0809-
A10310 
A10311 
A10312 
A10313 
A10314 
A10315 
A10316 
A10317 

GCA A# Same as GCA borings above, unique 
no. A10290 to A10297. 

reli-able borings, includes stratigraphy, surface elevation 
depth, of the boring, and original log. 
Bor'rig.s cannot be plotted by LMIC (no latatude and longitude). 
Chemical analysis of soil samples. 



Table 1. Data on selected wells in the St. Loo. ^rk area, Minnesota 

Township and range: First three (or two) digits indkaie township north of the baseline; next two digits 
indicate range nonh of the principal meridian; last diglt(s) indicate(s) section in which well is located, 
letters indicate well location in section: flrst letter denotes the l(0-acre tract; second letter denotes the 
40-acre tract; third letter denotes the lO-acre tract. Letters are assigned counterclockwise beginning 
with the nonheast quarter. Consecutive numbers beginning with I are atlded as sufrixes to distinguish 
wells within a given lO-acre tract. 

Site identincation (lat and long): First six digits are latitude of well kKailon in degrees, minutes, and 
seconds; next seven digits are longitude In degtees, minutes, and seconds; last two digits are arbitrarily 
assigned to distinguish wells within a ̂ ven l-second by l-second area. 

• 
Repotted log: Qd, drift, undifferentiated; OpI, Platteville Limestone; Ogt, Glenwood Shale; Osp, St. 

Peter Sandstone, undifferentiated; Ospl, St. Peter Sandstone, tower sUtstonc beds; Ope, Prairie du 
Chien Croup; CJ, Jordan Sandstone; Csl, St. Lawrence Formation; Cf, Franeonia Skaidstone; Cig, 
Ironion tind Calesville Sandstones; €e, Eau Claire Sandstone; Cm, Mount Simon Sandstone; pCh, 
Hinckley Sandstone. 

Altitude: When MP is given, altitude is for measuring point, not land surface. -

Field measurenieni status: A, well Field located and permanently sealed or reconsttucted; AH, well Field 
located and permanently sealed by MDH; AR, well reported permanently sealed: BR, well repotted 
niled; D, well field located and contains debris; F, well Field located; G, well Field located and geophys-
ically logged; M, mass-measurement well (measured 2 to 3 tunes per year); O, obseiyatioa well (meas
ured every 2 to 3 weeks); P, well Field located and has pump; X, well destroyed. 

Diameter, 
Minnesota uses Land Reported in inches. 

Township Site unique project Owner name surface depth and depth. Aquiferfsl Water Field 
arid identification well well or other Date Reported log. altitude. of well, in feet, open to level. Date measurement 

range (lat and long) number number identifiers Oriller drilled in feet in feet in feet of casing well bore in feet measured status 

117.21.17 — - 44S6S40932ISS01 216030 W| Monitoring well — - E. H. Renncr -03-76 0-102 Qd 922.76 MP 107 4 in. Opl 43.67 11-28-78 0 
AABI. 102-107 Opl 0-102 

117.21.17 — • 44JM1093222901 216031 W2 do do 03-76 0-36 Qd 897.14 MP 36 4 in. Qd 10.40 11-28-78 0 
BACI. 0-32 

117.21.17 — • 445637093222401 216032 ' W3 do do 05-76 0-52 Qd 897 52 4 in. Qd 7 05-10-76 D,X 
BOBI. 0-49 

Qd 
' 

117.21.17 — 445622093221901 216033 W5 do do 02-76 0-26 Qd 891.72 MP 26 4 in. Qd 6.59 11-28-78 0 
CAD2. 0-21 

117.21.17— 445620093222601 216034 W6 do do 02-76 0-26 (}d 892.74 MP 26 4 in. Qd 7.39 11-28-78 0 
CACI. 0-22 

117.21.17 — 445625093223601 216035 W7 do do 03-76 0-71 Qd 930 71 4 in. Qd 35 03-02-76 D,X 
CBDI. 0-66 

117.21.17 — 445607093222101 216036 Wg do do 02-76 0-31 (}d 892.87 MP 31 4 in. Qd 7.96 11-28-78 O 
CODI. 

Qd 

117.21.17 — 445614093220301 216037 : W9 do do 02-76 0-25 Qd 891.21 MP 25 4 in. Qd 7.13 11-27-78 O 
DCAI. 0-20 

Qd 

117.21.20 — 445559093220201 216038 WIG do do 02-76 0-29 Qd 891.82 MP 29 4 in. Qd 7.63 11-27-78 0 
ABOI. 0-25 

Qd 

117.21.17 — 4456I40932I530I 216039 Wll do do 11-76 0-23 Qd 897.20 MP 23 4 in. Qd 13.63 11-27-78 O 
D0B2. 

0-23 Qd 
0-19 

Qd 

117.21.17 — 445613093214001 216040 WI2 do do 12-76 0-47 (}d 919.26 MP 47 4 in. Qd 37.02 11-27-78 O 
ODAI. 042 

Qd 

117.21.17— 445615093220901 216041 > WI3 do do 11-76 0-50 Qd 890.40 MP 50 4in. Qd 6.19 11-28-78 O 
IXTBI. 0-45 

Qd 



Table 1. Data on selected wells in the St. Louis Park area, Minnesota—Continued 

Township Site 
and identincation 

range (lat and long) 

Minnesota USCS 
unique project 

well well 
numlier numtier 

Owner name 
or other 

identifiers 
« 

Orilier 
Date 

drilled 

Diameter, 
land Reported in inches. 

surface depth and depth. Aquiferts) Water Field 
Reported log, altttude. of well. in feet. open to level. Date mcasurem 

in feel In feet in feet of casing well bore in feet measured status 

0-68 Qd 891.41 MP 95 8 in. Osp 23.75 11-27-78 0,0 
68-82 Opl 0-69 
82-85 Ogl 4 in. 
85-95 Osp 0-86 

0-76 Qd 892.47 MP 76 4 in. Qd 8.30 11-28-78 O 

0-73.5 Qd 892.07 MP 64 4 in. Qd 8.56 11-27-78 O 
0-61 

0-69 Qd 897.07 MP 69 4 in. Qd 14.05 11-27-78 0 
0-66 

0-68 Qd 893.23 MP 78 • 4 in. Opl 9.86 11-27-78 O 
68-78 Opl 0-68 

0-72 Qd 894.43 MP 81 4 in. Opl 11.22 11-28-78 O 
71-81 Opl 0-81 

0-69 Qd 895.55 MP 80 4 in. Opl 14.01 ll|27-78 O 
69-80 Opt 0-70 

ll|27-78 

0-87 Qd 892.60 MP 92 4 in. Osp 24.27 11-27-78 O 
87-92 Osp 0-92 

0-65 Qd 896.16 MP 91 4 in. Originally 11.44 11-28-78 0,0 
65-91 Opl 0-71 Opl-Osp 
91-91 Osp Now Opl. 

0-60 Qd 894.49 MP 909 12 in. Ori^nally 33.15 11-28-78 o,o 
60-95 Opl 0-65 Cj.Csl.Cf. 
95-195 Osp 10 in. Cig.Ce.Cm 

195-258 Ospl 0-257 Now Osp, 
258-372 Opc Opc. 
372-457 CJ 7 in. CJ.CsLCf. t 

457-507 Csl <230-373 
507-835 Cf-Ce 
835-909 Cm 

0-81 Qd 892.92 MP 90 8 In. Osp 22.84 11-21-78 O 
81-83 Opl 0-81.5 
83-86 Ogl 4 in. 
86-90 Osp 0-86.7 

117.21.17 — 445614093220302 
DCA2. 

117.21.17-
CAa. 

• 445621093222601 

117.21.20 — 445559093220202 
ABD2 

117.21.17-
DDB3. 

445614093215302 

117.21.17 — 445614093220303 
DCA3. 

117.21.17 
CDD2. 

117.21.20 
AABl. 

117.21.20 
ABD3. 

117.21.17 
CAAl. 

117.21.17 — 445625093221601 
CADI. 

117.21.20-
ABBl. 

445604093220501 

216042 

216043 

216046 

- 445607093222102 216047 

— 445605093215101 216048 

- 445559093220203 216049 

— 445630093222101 200993 

216050 

160018 

W14 

W15 

216044 W16 

216045 W17 

W18 

W19 

W20 

W21 

. do ' 

do • 

• do 

. do -

. do ' 

.. do 02-77 

— do 04-77 

do 04-77 

. do 04-77 

. do 

- do - -1978 

• do 1978 

. do ' 

. do 

„ do 1978 

•do 1978 

W22 Republic Creosote--
Washroom WeU. 

Site "Hinckley" 
wen on die, 
Cooling weO. 

-do- -12-47 

W24 Monitoring wtD E. H. Renner -1978 
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Table 1. Data on selected wells In the St. Louis Park area, Minnesota—Continued 

Diameter, 
Minnesota uses Land Reported in inches. 

Township Site unique project Owner name surface depth and depth. Aquiferls) Water Field 
and identification well well or other Date Reported log. altitude. of well. in feet. open to level. Date 

range (lat and long) number number identifiers Driller drilled in feet in feet in feet of casing well bore in feet measured status 

117.21.17-
coa. 

445610093222602 

117.21.17-
CDAI. 

44S6I909322I80I 

117.21.17— 445624093220801 
DBCl. 

117.21.17 — 445619093222501 
CDBl. 

117.21.20-
BAA2. 

445604093223801 

117.21.17 — 445614093223801 
CCA2. 

117.21.20— 445600093224901 
BBBl. 

117.21.07-
DODl. 

445702093225401 

117.21.17— 445614093214901 
DDBl. 

117.21.16 — 445627093213601 
CAAl. 

206448 

209344 

216053 

206454 

216054 

216055 

203190 

206449 

216056 

W25 Lakeland Door - — do 11-50 

W26 MinCUy Plywood 

216052 W27 Terry Excavaiing 

do • -08-52 

do • -1953 

W28 

W29 

7401 Walker SI.-

Flame Indunriet - - E. H. Renner -04-63 

W3I 3831 Texas Ave.-

W32 Texaionka • E. H. Renner -08-51 
Shopping Center. 

W33 Strand Mfg., Max Renner --06-53 
Wayne Register, 
Midco Re^er, 
Robinson Rubber. 

W34 Crib Diaper Bergerson 05-67 
Service. Steriliied Caswell 
Diaper Service. 

0-79 Qd 888.79 MP 85 
79-85 OpI 

0-59 Qd 891.45 MP 90 
59-90 OpI 

0-80 Qd 905 
80-100 OpI 

100-112 Osp 

112 

-Before 
1939 

895 — 

0-73 Qd 
73-90 Opl 
90-94 Ogl 
94-202Osp 

202-251 Ospl 
251-335 Opc 

897 335 

W30 3636 Quebec Ave. do About 
1940 

935 200 

-About 
1949 

905 — 

0-98 Qd 
98-112 Opl 

112-117 Ogl 
117-228Osp 
228-283 Oipl 
283-405 Opc 
405-466 €) 

925 466 

0-80 Qd 
80-100 Opt 

100-102 Ogl 
102-182 Osp 

906.37 MP 182 

0-93 Qd 
93-107 Opl 

107-113 Ogl 
113-212 Osp 
212-280 Ospl 
280-342 Opc 

918 342 

3 in. 
0-79 

Opl 

Opl 

4 in. Opl-Osp 

4.39 
9 

4 in. 
0-76 

30 

10 in. 
0-77 
8 in. 
0-257 

Opc 68 

6 in. Opl-Osp 
0-100 

8 in. Opc-C] 
0-283.5 

6 in. Opc 
0-292 

99.1 

10-15-78 
11-OI-50 

6.90 10-13-78 
3.5 08-05-52 

1953 

04-12-63 

08-00-51 

I in. Opl-Osp 23.62 11-27-78 
Osp (from 45.97 07-10-79 
6-79). 

11-08-78 

C.O 

C.O 

O.O 

— — X 

— — AH 

P.G 

AH.G 
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Table 1. Data on selected wells in the St. Louis Park area, Minnesota—Continued 

Township 
and 

range 

Site 
identirication 
(lot and long) 

Minnesota 
unique 

well 
number 

uses 
project 

well 
number 

Owner name 
or other 

identifiers 
Dale 

Driller drilled 
Reported log, 

in feet 

Land 
surface 
altitude, 
in feet 

Reported 
depth 

of well, 
in feet 

Diameter, 
in inches, 

and depth, 
in feet, 

of casing 

Aquifer(s) 
open to 

well txrre 

Water 
level, 
in feet 

Date 
measured 

Field 
measurement 

status 

117.21.16 — 
DAAl. 

443623093210301 216037 W33 Burdick Grain Co. About 
1910 

— 912 — 4 in. Opl(T)-Osp{?) 31.6 10-20-78 P.M 

117.21.16— 
DBDl. 

443620093211901 216038 W36 Dayion Rogers 
WeOfl. 

Before 
1947 

— 908 — 3 in. Qd 11.77 10-25-78 F.O 

117.21.16-
0BD2. 

tl7.2!.l6-
COBI. 

117.21.16-
tXTAJ. 

4436I90932II80I 

443618091211801 

443613093212201 

216039 

216060 

216061 

W37 

W38 

Dayion Rogers -
Wen 82. 

MQwaukee 
RaitroadWeD. 

- Laurel -03-73 
Hansmann 

W39 3612 Atabama Ave.-. 

910 

-1913 0-107 Qd 914 
107-111 Opt 
III-260OSP 
260-403 Opc 
403-483 CJ 
483-313 Cst 

313-1002 Cf-pCh 

910 

120 6 in. Opt 36.03 10-23-78 O.C 

1002 — OpI-pCh — — — 

Osp 

117.21.16 — 4436I30932II60I 
CDB2. 

117.21.16 — 4436II0932I340I 
DCC3. 

117.21.16-
IXXI. 

4436II0932I340I 

206444 

216062 

216063 

W40 Minnesota Rubber — • —1963 

W4I 

W42 

Hanmann 11 
3700 Colorado. 

Hattmann 12 • 

0-i23 Qd 910 
123-203 Osp 
203-276 Ospi 
276-378 Ope 

- E. H. Renner — 912 

912 

378 

160 

60 

8 in. Osp-Opc 
0-203 

2 in. Osp(7) _ _ D 

3700 Colorado. 

28.24.7 — 
BBCI. 

117.21.16-
CDAI. 

443339093210301 

4436I8O932I000I 

117.21.16 — 4436I70932I020I 
CDA2. 

200341 

206443 

216063 

W44 King's inn, • • Max Renner -12-31 

W43 

W46 

Lilac Lane 
Bowling Alley. 

S-K Products, — 
Inc. 

do do 1973 

0-ttlQd 910 
111-131 OpI 
131-239 Osp 

• Don Stodola's 07-63 0-92 Qd 
Well Drilling. 92-94 Opi 

94-122 Ogi 
122-224 Osp 
224-263 Ospl 
263-312 Opc 

900 

0-92 Qd 
92-94 OpI 
94-122 Ogl 

122-224 Osp 
224-263 Ospl 
263-312 Opc 

903 

239 

312 

303 

8 in. Opi-Osp 
0-iii 

8 in. Ospl-Opc 
0-7 
6 in. 
0-244 

47 

84 

1931 

07-23-78 

6 in. Ospl-Opc 93 02-16-73 P 
0-234 



Table 1. Data on selected wells in the St. Louiv . area, Minnesota—Continued 

5 

I 
f 
z 
1 

Township 
and 

range 

Site 
identification 
flat and long) 

Minnesota 
unique 

well 
number 

liscs 
project 

well 
number 

Owner name 
or other 

identifiers Driller 
Date 

drilled 
Reported log, 

in feet 

Land 
surface 

altitude, 
in feet 

Repotted 
depth 

of well, 
in feel 

Diameter, 
in Inches, 
and depth, 

in feet, 
of casing 

Aquifer(s) 
open to 

well bore 

Water 
level, 
in feet 

bate 
measured 

Field 
measurement 

status 

28.24.6 445647093195301 216066 W47 Beicb; Burdlck — ... 891 ... 8 in. OpI-Cj 16.39 12-06-78 C,A 
AACl. Grain Co. 1942 

117.21.20 — 445646093214601 216067 W48 Methodist —•— — McCarthy — ....... - 0-85 Qd 889.8 485 20 in. OspK?) 68.82 12-06-78 G,P 
ADA2. Hospital. 85-94 Opl 0-255 Cpc-Csl 

ii7.:i.i7-
DDDI. 

117.21.17-
DCDI. 

117.21.20-
BAAI. 

117.21.20-
BCAI. 

2J.24.6 — 
B0B2. 

117.21.19-
AADl. 

117.21.20-
BBAI. 

117.21.17-
CCBI. 

117.21.17-
CCAI. 

117.21.17-
DBBl. 

44S607093214I01 

. 445<0909321S801 

445605093221601 

445548093223701 

445638093204001 

445553093225401 

445605093223501 

445619093224201 

445619093223801 

445628093221101 

206540 

216068 

216069 

216070 

216071 

216072 

216073 

W49 Strom Block, • 
deep well. 

- E. H. Renner -1958 

W50 PreiloUte -

W51 

W52 

Androc Chemkil ^— 
Co. 

Merit Case Co.; E. H. Renner -09-61 
Suburban Sanitary 
Drainage. 

W53 Northland • 
Aluminum. 

W54 

W55 

OldCaiachirche-
reiidence. 

7612 Division St. ~ E. H. Renner -01-59 

216074 W56 Earlinion residence 

216075 ' W57 Oak HUi School 

216077 WS9 Onsiteeastor-
Louisiana 
Extension. 

94-257 Osp 
257-377 Opc 
377-466 Cj 
466-485 Csl 

0-72 Qd 
72-92 Dpi 
92-96 Ogl 
96-260 Osp 

260-381 Opc 
381-384 Cj 

-Before — 
1937 

0-99 Qd 
99-118 0pl 

900 

0-81 Qd 
81-95 Opl 
95-97 Oil 
97-110 Osp 

Before — 935 
1940 

384 

890 — 

892 — 

920 — 

884 — 

920 — 

915 

935 

118 

24 

Sin. 
0-77 
6 in. 
0-241 

Ospl-Cj 

4 in. Opl 

4 in. OpI-Osp 
0-82 

din. 

4 in. Opl 
0-102 

4 in. — 

6 in. Qd 
0-15 

65 09-00-58 — 

30 09-29-61 

84.10 06-22-79 

36 1M9 

O.AH 

G,AH 

G,AH 

— — AH 



Table 1. Data on selected wells in the St. Louis Park area, Minnesota—Continued 

Diameter, 
Minnesota uses land Repotted in inches. 

Townsliip Site unique project Owner name surface depth and depth. Aquiferts) Water ; Field 
and idenilficalion well well or other Date Reported tog. altitude. of well. in feet. open to level. Date measuremem 

range Oat and long) numlier numtier identifier^ Driller drilled in feet in feet in feet of casing well txjre in feet measured status 

in.2l.n— 44S6I4093U400I 
CCA3. 

2I607S WW 3643 Rhode tsland - E. H. Renner -
Ave. 

_ 935 230 6 in. Opt-Osp — — AH 

117.21.17-
DDD3. 

4436070932I400I 216079 W6I WnUam V. Terry — 905 — 

117.21.6-
CAAI. 

44372I09322I80I 

117.21.20 — 443338093224501 
CBBI. 

206438 

216080 

W62 IvIcCoiinney • 
Plastics. 

• do -09-66 

W63 National Foods McCanhy 09-43 

0-86 Qd 910 
86-103 OpI 

103-103 Ogl 
103-274 Osp 
274-394 Opc 

— 910 

394 

283 

12 in. Ospt-Opc 
0-90 

to in. 
0-246 

10 in. 
inside 
12 in. 

88 09-08-69 

75 09-00-45 

117.21.17— 443607093214202 20643! 
DDD4. 

117.21.19 — 443359093220302 216081 
ABA2. 

Il7.2t.t9 — 443S39093220S0I 216082 
ABAI. 

W63 Ace Manutacturing - E. H. Renner -09-38 
Strom Block. 

W66 Black Top Service. - • 
deep weD. 

W67 Black Top Service. - • 
shallow wen. 

• do 01-36 

— do 12-33 

117.21.20 — 443604093223001 206447 W68 Bergeson 
BACI. 

• Aamot -12-61 
Residence. 

0-77 Qd 
77-93 Opi 
93-93 Ogl 
95-109 Osp 

0-63 Qd 
63-86 OpI 
86-87 Ogl 
87-231 Osp 

231-280 Opc 

0-78 Qd 
78-84 OpI 
84-83 Ogl 
83-103 Osp 

0-93 Qd 900 

904 

899 

812 

109 

280 

103 

110 

4 in. OpI-Osp 
0-77 

6 in. — 

2 in. Qd 
0-90 

24.68 12-01-78 

— — BR 

3 in. Opin)-Oip 23 12-29-53 — 
0-84 

40 1^-00-61 

a. 
i a r 

28.24.6 — 
CAAI. 

443614093203601 

28.24.6 443633093202601 
BAA I. 

216083 W69 Hedberg-Fiiedheim - Max Renner -07-47 
Block Co.; 
WoireLake 
Augmentation 
Welt. 

200339 W70 Park Theatre do 09-39 

0-71 Qd 
71-78 OpI 
78-81 Ogl 
81-246 Osp 

246-327 Opc 

0-74 Qd 
74-104 Opi 

104-229 Osp 
229-338 Opc 
338-398 CJ 

890 

903 

327 

398 

63 

to in. Opc-Cj 
0-74 
8 in. 
0-229 

1947 

1939 



Table 1. Data on selected wells in the St. Louis. _.<( area, Minnesota—Continued 

Diameter. 
Minnesota uses Land Reported in inches, 

Township Site unique projea Owner name surface depth and depth. Aquiferls) Water Field 
and identification weli weil or other Dale Reported log. altitude. of well. in feet. open to level. Date measurement 

range (lat and long) number number identifier Driller drilled in feet in feel in feet of casing well tiore in feel measured aatus 
I 

i 
5-

28.24.07 -
CABI. 

44))3S09320340I 200543 

DBAI. 

117.21.19 — 
ACA. 

117.21.08. 
CAAI. 

28.24.6 — 
BDBI. 

28.24.06 445644093202101 
ABCI. 

117.21.19 — 445608093240301 
CBDI. 

29.24.30 -
BCCI. 

29.24.29 -
CBCI. 

117.21.17— 445651093222902 
BAa. 

117.21.16-
CDB2. 

W7I 

28.24.07 445533093200701 216085 

216086 

Ciinu itiidenct — 

W72 Harder residence-

W73 Jasperion Daily -

do 03-58 

- Pederson 12-58 

. E. H. Renner -05-52 

445721093221801 216087 W74 Landeis Cravd McCanhy 09-21 

445639093203201 216089 W75 Park Pet Hotp. Max Renner -1951 

216090 W76 Professional — 
Insiniinenitt 

— do 1946 

216093 W80 Red Owl - • Keys 10-46 

445916093205101 201039 W82 Weldwood Nursini - Bergeson- 10-57 
Caswell. 

445808093103901 201014 W86 Prudential 
Insurance Co. 
No. 1. 

• Layne -07-54 

445617093211501 149711 

149710 WlOO MonUoring well -— E. H. Renner -12-78 

WlOl MonUoring weU 

216102 W104 Rice Gravel A Sand-

. do 12-78 

0-70 Qd 
70-86 Opt 

0-138 Qd 925 
138-153 Osp 

0-87 Qd 
87-ll4 0pl 

114-120 Ogl 
120-144 Osp 

915 

0-82 Qd 
82-100 Opt 

100-265 Osp 
265-280 Opc 

890 

0-67 Qd 884 
67-130Opl-Otp 

882 

0-99 Qd 
99-117 Opl 

117-279 Osp 
279-397 Opc 
397-502 CJ 

920 

0-56 Qd 
56-67 Opi 
67-235 Osp 

235-348 Opc 
348-444 0 

878 

0-243 Qd 
243-257 Osp 
257-383 Opc 
383-467 Cj 
467-470 CM 

925 

0-73 Qd 910 
73-88 Opl 

0-100 Qd 910 
100-106 Opl 

1935 — — 

86 

153 

144 

280 

130 

184 

502 

470 

88 

106 

250 

4 in. Opl 
O-70 

— Osp 

6 in. OpI-Osp 
0-90.3 

6 in. OpI-Osp 
0-67 

6 in. Op«7)-Osp 

16 in. Opc 
0-279 

12 in. 
O-XM 

12 in. (7)-Cj 
0-56 
6 in. 
0-348 

16 in. Opc-Csl 
0-259 

4 in. Opl 
0-73 

4 in. Opl 
0-103 

12 In. Opc(7) 

16 03ia>-58 — 

05-22-52 — 

— Opl(?) 31 
Oip(7)-Opc 

09-00-21 AR 

33.51 12-11-78 

— p; 

70 10-03-46 — 

50 11-107-57 — 

78 07-00-54 — 

13.03 12-26-78 O 

52.41 12-26-78 G.O 



Table 1. Data on selected wells in the St. Louis Park area, Minnesota—Continued 

Township 
and 

range 

Site 
Identincation 
(lat and long) 

Minnesota 
unique 

well 
number 

uses 
project 

well 
number 

Owner name 
(K other 

identifiers* Driller 
Date 

drilled 
Reported log, 

in feet 

Land 
surface 
altftude, 
in feel 

Reported 
depth 

of well, 
in feet 

Diameter, 
in inches, 

and depth, 
in feet, 

of casing 

Aquiferls) 
open to 

well bore 

Water 
level, 
in feet 

Field 
Date measurement 

measured status -

117.21.17 — 
CAI. 

— 200979? WI05 , Minnesota Sugar -
Beet Co. 

-Swenson — —1899 0-73 Qd 
73-93 OpI 

892 950 — Opl-Cm(?) '• — — — 

3. 

I 

U.24.6 44S6I4093204I02 
CAA2. 

28.24.06 -
BCDI. 

44S6340932O4I0I 

117.21.21 • 
BABI. 

117.21.09-
CDCI. 

117.21.16-
CCDI. 

117.21.16-
CCAt. 

117.21.8-
0CB3. 

28.24.6 — 
CAA3. 

445701093213803 

445614093204103 

216103 

216104 

WI06 Hcdl>erg. -
Friedlieirn&Co. 

WI07 Interior Elevator -
Co., Salem Ave. 
and Chicago A 
Milwaukee Rail 
Road traekt. 

93-260 Oap 
260-385 Opc 
385-504 €J 

304-930 Cil-On 

-Before 0-90 Qd 900 
1936 90-100 OpI 

I00-230OSP 

-About 
1893 

445605093211201 216029 WI08 5800 Goodrich-

445658093211201 216105 

445609093212501 216107 

4456I50932I230I 

WI09 MaxRenner'i-
Shop. 

Will 6030 Oxford St. 

- Max Renner —Before 
1936 

• do • 

206443 WII2 OldSt. Loub-
ParkWellll. 

—Before 
1936 

- McCarthy 05-32 

206440: WII3 St. Louia Park' 
No. 3. 

. do ' -08-39 

216108 WII4 Hedberg,-
FriedheimACo. 

• E. H. Renner -Before 
1936 

117.21.20 — 445554093220301 216109 WII5 Monitoring well 
ABDI. 

Bergerson-
Caawell. 

-02-79 

0-75 Qd 875 
75-100 OpI 

100-250 Cap 
250-390 Opc 
390-495 €j 

495-710 a-cr 
710-755 Cig 

- E. H. Renner -Before — 
1936 

0-93 Qd 
93-113 OpI 

113-118 Oap 

0-190 Qd 
190-240 Cap 

O-l09Qd 
109-274 Oap 
274-398 Opc 
398-486 €j 
486-540 Cal 

0-103 Qd 
103-118 OpI 
118-286 Oap 

0-60 Qd 
60-80 OpI 
80-249 Oap 

0-65 Qd 
65-78 OpI 
78-78 Ogl 

925 

919 

917.52 

922 

887 

230 

755 

118 

240 

540 

286 

249 

892.16 MP 78 

Opl(7)-Oap 

— Opl(7)-Cig — — 

— Opl(?)-Oap — ' — 

Oap 

16 in. in 1932 
0-212 Opc-Cal 

12 in. in 1978 
194-274 Opc 

24 in. OpI-Oap 
O-I03 

4 in. Opi 
0-66 

77 

60 

12-21-78 O.M 

0»^39 P 

Opl(7)-Oap — 

10.85 02-12-79 



Table 1. Data on selected wells in the St. Louu ..rk area, Minnesota—Continued 

Diameter, 
Minnesota uses Land Reported in inches. 

Township She unique project Owner name surface depth and depth. Aquifer(s) Water Field 
and identification well well or other Date Reported log. altitude. of well. in feet. open to level. date measurement 

range (lat and long) number number lOcniincn driller drilled in (eel Infect in feel of casing well bore in feel measured itatus 

117.21.16 — 445634093205903 160030 WII6 - E. H. Renner -04-79 0-67 Qd 909.59 67 0-4 in. Qd : 35.01 06-05-79 0 
DCB3. 0-63 

I 

I 
Il7.2i.l6 — 4456I70932II502 
CDB3. 

117.21.20 — 445516093222SOI 
CDCI. 

160031 

216088 

Wli7 do-^ 

WIIB MinntapoGt Park 
Board-
Meadowbrook 
CeirCoune. 

do 04-79 0-72 Qd 917.73 MP 72 

909 

4 in. 
0-68 

. do 0-80 Qd 
80-89 OpI 
80-245 Otp 

245-370 Ope 
370-485 Cj 
485-487 01 

487 

Qd 

— Opc-€il 

39.68 06-05-79 O 

117.21.20 — 445527093215201 
DACI. 

216009 W119 do -06-35 0-74 Qd 
74-82 OpI 
82-90 Ogl 
90-252 Otp 

252-375 Opc 
375-465 Cj 
465-502 01 

890 502 16 in. Ope-OI 
0-77 

12 in. 
77-257 

54.5 06-28-35 

117.21.16-
DCA2. 

445014093212802 165516 WI20 Monitoring «tU E. H. Renner -07-79 0-95.5 Qd 919.8 MP 
95.8-98 OpI. 

(weathered) 
98-107 Opl 

107-108.6 Ogl 

105.7 4 in. 
0-98 

Opl 38.84 07-12-79 0,0 

117.21.21 — 445558093212001 
BBDI. 

165577 WI2I do • . do 07-79 O-IIOQd 918 
110-115 Opl, 
(weathered) 
Il5-;ll7 0gl 

113.25 4 in. Opl 
0-109 

53.58 07-18-79 G.O 

117.21.21 -
BADI. 

445557093210901 165578 WI22 do . do ' -08-79 0^120 Qd 920 
120-212 Osp 
212-239 Ospl 

239 4 in. — 
0-217 

— — G.O 

117.21.21 — 445559093213201 
BBCI. 

216129 

117.21.17-
0005. 

28.24.06 -
BC02. 

445607093214203 

445634093201102 

216051 

216128 

WI40 Cambridge Brick -

WI43 6425 Oxford St.- 0-70 Qd 
70-90 Opl 

4 in. Opl? 

Opl 

_ — D 

4 in. 
0-70 

— G 

WI44 Interior Elevator • F 



Well-Numbering System Glossary 

I 
..V. 

Each well or test hole has been assigned four identi
fying numbers. They are (1) WATSTORE (STORET) 
site identincation, (2) township and range location, (3) 
Minnesota Unique Well Number, and (4) a project 
number (table 1). WATSTORE and STORET are water-
quality data bases maintained by the USGS and U.S. En
vironmental Protection Agency, respectively. Most data 
in WATSTORE can be obtained through STORET. The 
WATSTORE site identification number is identical to the 
STORET station number and is needed to enter data into 
either of these data bases. The first six numerals of the 
number are the latitude of the well location in degrees, 
minutes, and seconds. The next seven numbers are the 
longitude of the location. The last two numbers are ar
bitrary numbers, which distinguish wells within a given 
1-second by l-second area (approximately 7S by 100 
feet). 

The township and range method of numbering test 
holes and wells is based on the U.S. Bureau of Land 
Management's system of subdivision of public lands. The 
first segment of a well or test-hole number indicates the 
township north of the baseline; the second, the range 
west of the principal meridian; and the third, the section 
in which the well is situated. The letters A, B, C, and D, 
following the section number, indicate well location in 
the section. The first letter denotes the 160-acre tract, the 
second letter the 40-acre tract, and the third letter the 
10-acre tract. The letters are assigned counterclockwise 
beginning with the northeast quarter. Consecutive num
bers beginning with 1 are added as suffixes to distinguish 
wells within a given 10-acre tract. For example, the 
number 117.21.17BAC2 identifies the second well or test 
hole in the southwest quarter of the northeast quarter of 
the northwest quarter, sec. 17, T. 117 N., R. 21 W. 

The Minnesota Unique Well Number is an arbi
trary number assigned by the State of Minnesota to new 
wells when they are drilled and older wells when they are 
located in the field. This number is needed to identify 
wells in ground-water data bases maintained by the State. 

The project well number is used throughout this 
report to identify wells and piezometers. Municipal-
supply wells are numbered with the initial lett^ of the 
name of the municipality and the well number assigned to 
the well by the municipality. For example, St. Louis Park 
municipal well 4 is numbered SLP4. Other wells, piezo
meters, and borings are numbered with the prefix W, P, 
or B, respectively, and a number. Wells W1-W17 and 
piezometers P1-P3 are consistent with the numbering 
system used in Barr Engineering Co. (1976, 1977). 

The geologic, hydrologic, and chemical terms perti
nent to this report are defined as follows: 
Aqueous phase—water in the saturated or unsaturated 

zone, which may contain hydrocarbon com
pounds. (See "Hydrocarbon fluid phase" and 
"Hydrocarbon solid phase.") 

Aquifer—a formation, group of formations, or part of a 
formation that contains sufficient saturated 
permeable material to yield significant quantities 
of water to wells or springs. 

Confined ground wo/er—ground water under pressure 
significantly greater than atmospheric. Its upper 
limit is the bottom of a bed of distinctly lower ver
tical hydraulic conductivity than that of the 
material in which the confined water occurs. (See 
"Confining bed.") 

Confining bed—a body of material with low vertical per
meability stratigraphically adjacent to one or 
more aquifers. Replaces the terms "aquiclude 
"aquitard," and "aquifuge." 

Constituent, coal-tar—a chemical compound identified 
as occurring in significant amounts in commercial 
coal tar. (See "Derivative, coal-tar" and "Deg
radation product, coal-tar.") 

Degradation product, coal-tar—a chemical compound 
identified as being formed by chemical or 
biochemical reactions involving coal-tar consti
tuents. 

Derivative, coal-tar—a constituent or degradation prod
uct of coal tar. (See "Constituent, coal-tar" and 
"Degradation product, coal-tar.") 

Desorption—the removal of contaminants from the solid 
matrix of the porous medium by fluids in the 
ground-water system. 

Diffusion—mo\ec\i\as movement of chemical constitu
ents of ground water or hydrocarbon fluids 
response to chemical-concentration gradients. 

Dispersion, mechanical—dMierences in the rate and 
direction of movement of individual tracer par
ticles owing to variations in path lengths and pore 
geometry or size. 

Dispersion, hydrodynamic—the combined effects of 
"Diffusion" and "Dispersion, mechanical." 

Dissolved—organic or inorganic constituents of ground 
water that are not removed by filtration through a 
0.45-micrometer filter. (See "Suspended" and 
"Total.") 

Drawdown—the vertical distance between the static 
(nonpumping) water level and the level caused by 
pumping. 

Introduction IS 
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Well-Numbering System Glossary 

I 
Each well or test hole has been assigned four identi

fying numbers. They are (1) WATSTORE (STORET) 
site identincation, (2) township and range location, (3) 
Minnesota Unique Well Number, and (4) a project 
number (table 1). WATSTORE and STORET are water-
quality data bases maintained by the USGS and U.S. En
vironmental Protection Agency, respectively. Most data 
in WATSTORE can be obtained through STORET. The 
WATSTORE site identification number is identical to the 
STORET station number and is needed to enter data into 
either of these data bases. The first six numerals of the 
number are the latitude of the well location in degrees, 
minutes, and seconds. The next seven numbers are the 
longitude of the location. The last two numbers are ar
bitrary numbers, which distinguish wells within a given 
1-second by 1-second area (approximately 75 by 100 
feet). 

The township and range method of numbering test 
holes and wells is based on the U.S. Bureau of Land 
Management's system of subdivision of public lands. The 
first segment of a well or test-hole number indicates the 
township north of the baseline; the second, the range 
west of the principal meridian; and the third, the section 
in which the well is situated. The letters A, B, C, and D, 
following the section number, indicate well location in 
the section. The first letter denotes the 160-acre tract, the 
second letter the 40-acre tract, and the third letter the 
10-acre tract. The letters are assigned counterclockwise 
beginning with the northeast quarter. Consecutive num
bers beginning with 1 are added as suffixes to distinguish 
wells within a given 10-acre tract. For example, the 
number 117.21.17BAC2 identifies the second well or test 
hole in the southwest quarter of the northeast quarter of 
the northwest quarter, sec. 17, T. 117 N., R. 21 W. 

The Minnesota Unique Well Number is an arbi
trary number assigned by the State of Minnesota to new 
wells when they are drilled and older wells when they are 
located in the field. This number is needed to identify 
wells in ground-water data bases maintained by the State. 

The project well number is used throughout this 
report to identify wells and piezometers. Municipal-
supply wells are numbered with the initial letters of the 
name of the municipality and the well number assigned to 
the well by the municipality. For example, St. Louis Park 
municipal well 4 is numbered SLP4. Other wells, piezo
meters, and borings are numbered with the prefix W, P, 
or B, respectively, and a number. Wells W1-W17 and 
piezometers P1-P3 are consistent with the numbering 
system used in Barr Engineering Co. (1976, 1977). 

The geologic, hydrologic, and chemical terms perti
nent to this report are defined as follows: 
Aqueous phase—water in the saturated or unsaturated 

zone, which may contain hydrocarbon com
pounds. (See "Hydrocarbon fluid phase" and 
"Hydrocarbon solid phase.") 

Aquifer—a formation, group of formations, or part of a 
formation that contains sufficient saturated 
permeable material to yield significant quantities 
of water to wells or springs. 

Confined ground worer—ground water under pressure 
significantly greater than atmospheric. Its upper 
limit is the bottom of a bed of distinctly lower ver
tical hydraulic conductivity than that of the 
material in which the confined water occurs. (See 
"Confining bed.") 

Confining bed—a body of material with low vertical per
meability stratigraphically adjacent to one or 
more- aquifers. Replaces the terms "aquiclude 
"aquitard," and "aquifuge." 

Constituent, coal-tar—a chemical compound identified 
as occurring in significant amounts in commercial 
coal tar. (Sec "Derivative, coal-tar" and "Deg
radation product, coal-tar.") 

Degradation product, coal-tar—a chemical compound 
identified as being formed by chemical or 
biochemical reactions involving coal-tar consti
tuents. 

Derivative, coal-tar—a constituent or degradation prod
uct of coal tar. (See "Constituent, coal-tar" and 
"Degradation product, coal-tar.") 

Desorption-the removal of contaminants from the solid 
matrix of the porous medium by fluids in the 
ground-water system. 

Diffusion—mo\ee\i\ax movement of chemical constitu
ents of ground water or hydrocarbon fluids 
response to chemical-concentration gradients. 

Dispersion, mechanical—difkrences in the rate and 
direction of movement of individual tracer par
ticles owing to variations in path lengths and pore 
geometry or size. 

Dispersion, hydrodynamic—the combined effects of 
"Diffusion" and "Dispersion, mechanical." 

Dissolved—organic or inorganic constituents of ground 
water that are not removed by filtration through a 
0.45-micrometer filter. (See "Suspended" and 
"Total.") 

Drawdown—the vertical distance between the static 
(nonpumping) water level and the level caused by 
pumping. 

Introduction IS 
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Scan 
Number 

1068 

1160 

r 3131 

M 

Table 50. Approximate Concentrations of Other 
Compounds Identified in Well W-133 
Control Sample (8412-028-5) 

Compound Identification 

^6^12^2 ̂ "penta none) 

Methyl cyclopentanol 

Methyl cyclopentanol 

Cyclohexen-one 

'=5"io''2 ' 

C5HJ0O2 or CgHjjO ' 

Alkyne 

Alcohol or alkene 

A1kyne 

Alcohol or alkene 

Alkyne or alkyldiene 

Azelate ester 

f 
"PR 17 1987 

Concentration (yq/L> 

2.9 

3.0 
y 

5.0 

0.4 

0.8 

1.4 

7.0 

10.5 

338.5 

3.5 

8.1 

14.9 

I 

see library display of 3 best fits 
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Scan 
Number 

337 

602 . 61 6 

1147 

•% 100 

I 
I 3113 
f 

Table 51. Approximate Concentrations of Other 
Compounds Identified in 
Method Blank (8412-017-10) 

Compound Identification 

C7H14O or CJHJQO 

Vl0°3 ' 
^5"lO°2 Vl6° ^ 

Alcohol 

Alkyne 

Azelate ester 

Approximate 
Concentration yg/mL extract 

0.55 

2.20 
V 

1.23 

10.96 

271.7 

13.62 

I. 
I 

I? 

¥; 
•5K i • 
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Table 51a. Approximate Concentrations of Other 
Compounds Identified In 
Method Blank (8412-020-11) 

Scan 
Number 

308 

316 

354 

386,394 

\ 676 

f 2386,2388 •-
I 2420 
] 2690 
V 

i 2697 
f 

3141 

3321 

Compound Identification 

Tetrachioroethylene 

Alkane 

Alcohol 

Wz ' 
A1kene 

Alcohol 

Alkene or C2QH^Q02 ® 

A1kene 

Azelate ester 

B1s(2-ethylhexyl)phtha1ate 

Approximate 
Concentration yg/mL extract 

14.50 

0.86 

0.60 

58.44 

0.55 

3.17 

12.50 

20.76 

288.61 

90.40 

8.87 

9.89 

- see library display for chemical name(s) 

approximate concentration Is given In ug/mL extract; final volume of 
extract: 2 mL; Initial volume 350 mL acetone/CH2Cl2 (20:80) 
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Table 52. Results of QC Analyses for Resin 
Cartridge Samples - Quantitation 
Done by Isotope Dilution Method 

Percent Recovery 

Compound 
8412-010 

-8 
8412-017 

-11 
8412-018 

-8 
8412-020 

-12 
8412-027 

-14 

Acenaphthene 113 108 108 106 112 

Fluoranthene 107 110 112 106 109 

Naphthalene 110 114 96 108 117 

Phenol 120 106 115 111 122 

aenzo(a)pyrene 107 109 76 101 111 

Chrysene 110 103 90 114 115 

Dibenzo(a,h)anthracene 103 103 107 107 125 

Pyrene 106 104 101 96 107 

9H-Carbazole 129 121 107 126 123 

Acridine 112 112 114 114 116 

Quinoline 103 107 106 106 127 

1-Naphthol 99 97 110 86 128 
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Table 52a. Results of QC Analyses for 
Continuous Liquid-Liquid Extraction 
Method Quantitation Done by 
Isotope Dilution Method 

Percent Recovery 

I 

Compound 

Acenaphthene 

Fluoranthene 

Naphthalene 

Phenol 

Benzo(a)pyrene 

Chrysene 

Dibenzo(a,h)anthracene 

Pyrene 

9H-Carbazole 

Acridine 

Quinoline 

l-Naphtho1 

8412-016 
-3 

112 

120 

114 

* 

86 

130 

102 

108 

117 

120 

110 

100 

* Not able to quantitate phenol due to chromatography problems. 
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Engineers 
. Planners 
Economists 
Scientists 

November 24, 1986 

W63720.FR 

Ms. Linda Rogalinski 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE: Analytical Data For Laboratory No. 8352 

Dear Ms. Rogalinski: 

On ^fcay 14, 1986 the CH2M HILL Montgomery Laboratory received 
three water samples with a request for analysis of selected 
organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Sincerely, 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

, : CH2M HILL v " ; " Montgomery Office :Js67 67 Falriane Drive. P.O. Box 230548 
Montgomery. Alatxima 36123-0548 

"'"J ' 



' ' J7n ' "" 
i Syntf, "f 6060 

'f'CM.7'''«Ss, 

^fr, 

"ffC^ 

•^9$ 
^i/tosJ" ^^iep • %/, 

' "otji 
^i/i 

^^thoo 

-• ft, 

% ftsso. 



N:;A;L-;Y.-T .I C A L 

;,SaapieVl^ 
•• -1 • 

' " ha f o Paiiln forf • 1 I 7 1 T / 

R E P 0 R T 

S Heterocyclic Compounds 

REILLY TAR - TRAVEL BLANK, 6RAB, 1:15 -
Lab No. :B352-1 

Date Sampled :11/13/86 Date Extracted :ll/20/86 
Date'Received : 11/14//B6 Date Analyzed :ll/23/B6 

';::|Compounds 
i MDLl I Cone.! 
i ng/1 I ng/1 ! Compounds 

I MDLl 
I ng/1 

! Cone.2! 
! ng/1 ! 
I-

! 
' 2,3-Benzo'furan 
I 2,3-Dihydro-lH-Indene 
! IH-Indene 
I Naphthalene 
! Benzo(b)thiophene 
' Quinoline 
! Isoquinoline 
I Indole 
! 2-Methylnaphthalene 
I 1-Methylnaphthalene 
I.Biphenyl 

enaphthylene 
enaphthene 

!. Dibenzofuran 
! Fluorene 
! Dibenzothiophene 
I Phenanthrene 

! 
* I 
1.4 ! 
1.0 ! 
1.9 ! 
1.0 I 
1.0 I 
* I 
2.9 ! 
2.0 ! 
1.2 I 
1.0 ! 
1.0 I 
1.3 ! 
2.0 I 
1.4 I 
* i 
1.0 ! 

BMDL 
9.0 
2.5 
5.7 
BMDL 
BMDL 
BMDL 
BMDL 
3.0 
1.6 
1.0 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b Sc k)f 1 uoranthene 
7,12-Dimethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Methyl cholanthrene 
Indenod ,2,3-cd) Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g|h,i)perylene 

i I 
1.0 
l.B 
1.4 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
* 
1.0 
1.0 
1.0 
* 
1.7 
1.4 
1.0 

I BMDL I 
i BMDL i 
I BMDL I 
i BMDL ! 
! BMDL 
! BMDL 
i BMDL 
! BMDL 
! BMDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
t BMDL 

I Percent Recovery of 1-Fluoronaphthalene =76 

! IMDL = Method Detection Limit 
I 2BMDL = Below Method Detection Limit 
! ND = , Not Detected 
I *Detection Limit not determined -

Comments: 
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Sample; IdentHica^n^^ - TREATED DUPLICATE, GRAB, 1:10 
••'/••'|;:W\iv'.,'. "•/•.•• i.: :. •• • --Lab No. - :8352-

Date.Sampled :11/13/86 
Date Received :ll/14//86 

Date Extracted :11/20/86 
Date Analyzed :ll/23/86 

V; Compounds 
MDLl 
ng/1 

Cone.I 
ng/1 ! Compounds 

MDLl 
ng/1 

Cone.2! 
ng/1 i 

2,3-Benzofuran 
2,3-Dihydro-lH-Indene 
IH-lndene 
Naphthalene 
Benzo(b)thi ophene 
Quinoline 
Isoquinoline 
Indole 
2-Metby1 naphthalene 
1-Methyl naphthalene 
Biphenyl 
*-enaphthylene 

jnaphthene 
.benzo-furan 
Fluorene 
Dibenzothiophene 
Phenanthrene 

* 
1.4 
1.0 
1.9 
1.0 
1.0 
« 
2.9 
2.0 
1.2 
1.0 
1.0 
1.3 
2.0 
1.4 
« 
1.0 

! 
BMDL 
32 
4.0 
4.8 
1.6 
BMDL 
BMDL 
BMDL 
2.8, 
2. 1 
1.8 
3.9 
6.0 
l.L 
3.5 
BMDL 
1.1 

Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenyl ene 
Benzo(b & k)fluoranthene 
7,12-Dimethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Methyl cholanthrene 
Indenod ,2,3-cd)Pyrene 
Dibenzo(a,h)anthracene . 
Benzo (g,h, Dperylene 

1.0 ! 
1.8 I 
1.4 I 
1.1 ! 
1.0 I 
1.0 I 
1.0 I 
1.0 I 
1.0 I 
* ! 
1.0 ! 
1.0 ! 
1.0 1 
* ! 
1.7 I 
1.4 ! 
1.0 I 

BMDL I 
BMDL i 
BMDL 1 
BMDL I 
BMDL ! 
BMDL ! 
BMDL ! 
BMDL i 
BMDL ! 
BMDL ! 
BMDL ! 
BMDL i 
BMDL ! 
BMDL i 
BMDL ! 
BMDL i 
BMDL ! 

! Percent Recovery of 1-Fluoronaphthalene =71 

! IMDL = Method Detection Limit 
! 2BHDL = Below Method Detection Limit 
! ND = Not Detected 
I «Detection Limit not determined 

Comments: 

. •-:.-r 
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Sample Identification REILLY TAR 

and S .Heterocyclic;Cofflpound5^''«^Pi^^;!p;?if 
, '-• -"',->.-..y.-' ' '• M' 

••/::;V::V: , 

•»WS. .••;•• 

1 .'A:i--/ 

Date Saflipied ;ll/l3/86 
Date Received :ll/14//86 

- TREATED, GRAB, 1:07 
Lab No. 18352-2 
Date Extracted ;ili/20/86 
Date Analyzed :ll/23/86 

Compounds 
MDLl 
nq/1 

Cone. I 
ng/1 I Compounds 

! MDLl 
5 ng/1 

I Cone.2! 
i ng/I I 

•I-
! 
! 2,3-6enzofuran 
I 2,3-Dihydro-lH-Indene 
! IH-Indene 
I Naphthalene 
I Benzo(b)thiophene 
! Quinoline 
I Isoquinoline 
I Indole 
! 2'Methylnaphthalene 
! 1-Methylnaphthalene 
! Biphenyl 
* enaphthylene 

inaphthene 
'• uibenzof uran 
! Fluorene 
I Dibenzothiophene 
! Phenanthrene 

« 1 
1 BMDL 

1.4 1 28 
1.0 1 3.5 
1.9 1 

1 4.6 
1.0 1 

1 1.6 
l.O 1 BMDL 
« 1 

1 BMDL 
2.9 1 

1 BMDL 
2.0 1 2.8 
1.2 1 

1 2. 1 
1.0 1 

1 2.2 
1.0 1 2.5 
1.3 j 6.6 
2.0 ! 1.9 
1.4 1 

1 2.0 
* 1 BMDL 
1.0 ! 1.1 

Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b & k)fluoranthene 
7,12-Dimethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-MBthyl cholanthrene 
I ndeno(1,2,3-cd)Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

1.0 
1.8 
1.4 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
« 
1.0 
1.0 
1.0 
* 
1.7 
1.4 
1.0 

I 
I BMDL 
! BMDL 
I BMDL 
I BMDL 
I BMDL 
i BMDL 
I BMDL 
! BMDL 
! BMDL 
i BMDL 
! BMDL 
I BMDL 
I BMDL 
I BMDL 
t BMDL 
! BMDL 
! BMDL 

! Pdrcent Recovery of 1-Fluoronaphthalene =80 

I--—----——--

! IMDL = Method Detection Limit 
I 2BMDL ,=_ Below Method Detection Limit 
! ND =\'Not Detected 
! *Detection.;Limit not determined 
! : c,.;' 

Comments: "1 _ 

• if-'., ,.^7 .'ff . •'r--'': 

' ' -v-' • 

I'.- ••1 



March 9, 1987 

Mr. Daniel J. Bicknell 
Remedial Project Manager 
United States Environmental Protection Agency 
Region 5 
230 South Dearborn Street 
Chicago, illinois 60604 

RE: Interim Sampling - GAG Plant 
United States of America, et al. vs. Reilly Tar & 

Chemical Corporation, et al. 
File No. Civ. 4-80-469 

Dear Mr. Bicknell: 

Pursuant to receipt of your letters of request dated January 5 and 22, 1987, 
the City's laboratory consultant received authorization to discuss the various 
issues raised in the correspondence with Mr. K. Bolger, United States Environ
mental Protection Agency - CMS (Region V). On January 30, 1987, Mr. W. G. 
Wilson, Director of Natural Laboratory Services for ERT (the City's consultant) 
contacted Mr. Bolger and discussed three areas of concern: 
(1) overall organization of data packages submitted; (2) CLP reporting 
deficiencies; and, (3) CLP rules prohibiting method blank correction of 
sampl es. 

Pursuant to the conversation it is believed Mr. Bolger takes a somewhat less 
critical stance on the "data package issue" as that imparted in your 
correspondence. Specifically, Mr. Bolger acknowledges the Quality Assurance 
Project Plan (QAPP) approved for the project does not contemplate a reporting 
format contained in CLP guidance documents, and as a result, certain changes 
must be made in the agency review process to accommodate those differences. 

In addition, Mr. Bolger acknowledges the approved QAPP does allow method blank 
correction, a condition not permitted under CLP rules. In this case, Mr. 
Bolger has advised we follow the format of the approved QAPP. 

Regarding data package organization and perceived CLP reporting deficiencies, 
the City's consultant has provided the following information (please find 
enclosed herein): 

1. Initial calibration curves identified as to which sample sets they 
were used for. 

2. Table showing percent recoveries for each matrix spike calculated as 
he requested. 

5005 minnetonka boulevard • at. louls park, minnesota 55416-2290 • phone (612) 924-2500 
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3. Specific review of each matrix spike calculation and the effect of 
blank correction. 

4. Table showing comparison percentages of each daily check standard 
relative to the appropriate initial calibration curve. 

The City is confident the information provided, together with recently sub
mitted data packages, will provide information necessary for the agencies to 
confirm that the GAG plant is indeed operating as anticipated and that 
treatment plant effluent meets the criteria of Section 2.2 of the RAP. 

Please contact this office if you have any questions in regard to this matter. 

Sincerely, 

James N. Grube 
Director of Public Works 

JNG/ja 
Enclosure 
cc: Elizabeth Thompson (w/o enclosure) 

John Craun (w/o enclosure' 
Dick Koppy (w/o enclosure 



ua. 
A RESOURCE ENGINEERING COMPANY 
696 VIRGINIA ROAD, CONCORD. MA 01742, (617) 369-8910 

EFT Ref. No. 104-TMr-019 
EFT Proj. No. E631-005 

environmental and engineering excellence 

March 3, 1987 

Mr. James N. Grube 
Director of Public Health 
City of St. Loius Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 , • . 

Dear Mr. Grube, 

In reference to additional documentation requested by the U.S. EPA, Region V 
concerning analyses conducted by EFT on the GRC plant, we wish to provide the 
attached documentation. Briefly, the information supplied here represents that 
a^eed upon by W.G. Wilson, EFT, and K. Bolger, U.S. EPA-ESD (Region V), based on 
a telephone conversation between these individuals on January 30, 1987, ̂ diich was 
sunmarized in a letter sent to you by W.G. VJilson on February 9, 1987. Further, 
it is our intention that the documentation contained here serve to alleviate any 
deficiencies in the raw data packages that had been expressed by the U.S. EPA 
through letters to you fron D. Bicknell, dated January 15 and January 22, 1987. 
The following is included; 

1) Three different five point calibration curves were utilized for all 
analyses to date and are provided here. All raw data packages provided 
forthwith will include this data. 

2) Tables for all matrix spike (MS) recovery analyses are included, 
utilizing the format requested by K. Bolger. Furthermore, the values 
for the observed concentrations are not corrected for values present in 
either tlie corresponding blank or treated saitples, as requested by 
K. Bolger. 

3) We reviewed the effect of blank correction on the matrix spike recovery 
calculation. A potential problem here has cone to light - due 
primarily to the low concentration (20 ppt) of the matrix spike. Namely, 
for occassions vdien the observed concentration of an individual matrix 
spike cotpound approaches the level in the blank, or alternatively, 
approaches the MDL of that compound, blank correcting that value 
invariably leads to matrix spike recovery values less than the target 
recovery range (20%, or approximately 4.0 ppt for seven of the eight 
MS carpounds, and 10% or 2.0 ppt for benzo(ghi)perylene). 

4) Tables showing the results of the continuing calibration check performed 
on the GC/J4S prior to analysis of all saiiple batches reported to date. 
The table includes for each target ccmpound the observed response 
factor (FF), the av^age response factor calculated fron the appropriate 
calibration curve (FF), and the calculated per cent difference (%D) 
between these two values. This information, vdiile contained in all 
the data packages to date, will be more clearly presented in all new 

CALIFORNIA • COLORADO • ILLINOIS • MASSACHUSETTS • PENNSYLVANIA • TEXAS • WASHINGTON 



packages. Please note that for the instances vdiere the per cent 
difference (%D) for these parameters is greater than the +35% range 
specified in the Q?\PP, an asterik {*) hats been placed alongside the 
value. As you will note in the review of the %D values for these 
calibration checks, for each set of sanples at least one caipound 
was outside the +35% rai^e. Hcwever, in sets 1, 3, 4, 5, and 8, either 
no PAH'S were detected in the satrples, or non-carcinogenic PAH's 
were detected and quantitated. Therefore, it was not felt that 
recalibration and reanalysis was warranted. 

In sample set 2, chrysene was detected in sanple MS-02, the mtrix 
spike, at 14 ng/1. The %D for the chrysene calibration standard was 
36.1%. In sample set number 9, quinoline was detected in saitple 
MS-09, the matrix spike, at 11 ng/1 and sample TD-09, the treatment 
duplicate, at 2.4 ng/1. The %D for the quinoline calibration standard 
was 35.6%. In both cases the %D was so close to the +35% range 
that recalibration and reanalysis was not felt to be warranted. 
Further, in this set no quinoline was detected in the treatment saitple. 

We hope the enclosed documentation meets your requirements. In general, EFT 
has tried to follow the guidelines as set forth in the QAPP and feels the supporting 
documentation provided to be thorough and ccmplete. We find it difficult if not 
impossible, however, to meet the requirememts and/or expectations of regulatory 
reviewers who feel this program must meet additional criteria (eg. EPA-CLP). 

Please feel free to contact Joseph Mastone, Laboratory Manager, Robert 
Bentley, Division QC Manager, or myself concerning this information. 

Sincerely, 

Thomas M. Trainor 
Program Manager 
Organic Chemistry 

Robert E. Bentley 
Quality Control Manager 
National Laboratory Services 

cc: R. Bradway 
J. Mastone 
A. Paradice 
L. Pounds 
M. Sparlin 
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APPENDIX A 

Initial Five Point Calibration Curves 

Curve 4*1: August 5, 1986 

Utilized for the following sampling dates; 

Set #1: July 15, 1986 
Set #8: July 88, 1986 
Set 443: July 83, 1986 
Set 44A : August 7, 1986 
Set #5: August 87, 1986 

Curve #8: September 5, 1986 

Utilized for the following sampling dates; 

Set 448 : October 7, 1986 

Curve #3: November 18, 1986 

Set 449 : November. 13. 1986 



f CAL CURVE : 
, STO. tOHC. ; 

GC/NS Mle i t 
20 ng/ml 40 ng/ml 100 nfl/mllOOng/mt 200nG/mt 40 ng/nl 
STD02 STDOl $TD04 ST005 ST003 ST006 

Cat Curve 4^ | 
08/05/86 
CC080586 

Internal Std. Area Area Area Area Area Area AVG SO X RSO 

Acenaphthene-dlO 
Pt>enanthrene-d10 
Benz(a)pyrene-d12 

..t: f 

534245 506420 529964 521454 614701 575822 547101 36892 6.743 
1635788 1424011 1440108 1471483 1600781 1590584 1527126 84222 5.515 
944023 1025374 829436 1121300 939414 885377 957487 94471 9.867 

'V'' 
Group I RF RF RF RF RF RF AVG SO X RSD 

benzofuran 1.708 1.702 1.708 1.481 1.426 1.566 1.598 0.115 7.184 
dfhydrolnden 1.073 0.966 0.965,., 

1.186''"' 
0.832 0.815 0.894 0.924 0.088 9.574 

indene , 1.235 1.207 
0.965,., 
1.186''"' 1.043 1.387 1.13i 1.198 0.104 8.716 

Maphthalene;d8 (Surr.) 2.552 2.507 2.677 2.269 2.221 2.423 2.442 0.158 6.491 
Naphthalene 5.016 , a' 3.572 3.218 2.994 2.498 3.789 3.515 0.788 22.418 
Benz(b}thlo 2.154 1.946 2.234 1.939 1.861 2.029 2.027 0.129 6.387 

Oulnolfne 1.144 0.877 1.047 1.012 0.856 0.922 0.976 0.101 10.383 

Indole 1.300 1.092 1.218 1.045 1.024 1.130 1.135 0.097 8.539 

" ^thyl 2.282 1.767 1.862 1.619 1.551 1.912 1.832 0.238 12.970 

ihyl 2.406 1.757 1.839 1.655 1.489 1.803 1.825 0.284 15.582 

...^nenyl 16.566 15.500 5.224 7.955 20.293 18.290 5.622 42.888 
Acenaphthylene 1.568 1.802 1.561 1.483 1.435 1.620 1.578 0.117 7.402 
Acenaphthene • 1.502 1.381 1.475 1.373 1.262 1.511 1.417 0.088 6.225 
Dlbenzofuran 2.589 2.364 2.400 2.360 2.186 2.370 2.378 0.117 4.926 

Group II 

Flourene-dIO (Surr.) 0.610 0.556 0.507 0.470 0.473 0.485 0.517 0.051 9.832 

Fluorene 0.969 0.749 0.743 0.688 0.710 0.723 0.764 0.094 12.296 

Dfbenzothlophene 1.232 1.233 0.956 0.932 0.930 1.246 1.088 0.149 13.710 

Phenanthrene 2.022 1.325 1.292 1.525 1.817 1.596 0.283 17.736 

Anthracene ..i 1.309 0.885 0.809 0.842 0.820 0.912 0.929 0.173 18.667 

Acridfne •*' 0.596 0.406 0.433 0.488 0.426 0.400 0.458 0.068 14.837 

Carbazole . 0.782 0.701 0.707 0.779 0.692 0.694 0.726 0.039 5.367 

Fluoranthene 1.413 1.111 1.060 1.318 1.073 1.105 1.180 0.135 11.465 
tne-dIO (Surr.) 0.774 0.798 0.7M 0.962 0.745 0.763 0.801 0.074 9.183 

. .ene 1.436 1.142 1.125 1.679 1.134 1.124 1.273 0.213 16.725 

Group III 
« 

Benz(a)anthracene ., ' 1.223 1.498 1.188 1.325 1.134 1.208 1.263 0.120 ,9.471 

Chry8ene-d12 (Surr.) 0.500 0.531 0.454 0.469 0.432 0.450 0.473 0.033 7.030 

Chrysene 1.407 1.651 1.455 1.490 1.466 1.441 1.485 0.079 5.290 

Benzofluoranthenes 1.891 1.752 i:627 1.584 1.481 1.595 1.655 0.132 7.985 

Benz(e)pyrene 2.011 1.806 1.807 1.637 1.688 1.830 1.796 0.119 6.598 

Benz(a)pyrene 1.328 1.173 1.216 1.131 1.104 1.245 1.200 0.075 6.215 

Perylene-d12 (Surr.) 0.788 0.679 0.728 0.727 0.681 0.658 0.710 0.043 6.093 

Perylene 1.437 1.102 1.216 1.407 1.159 1.211 1.255 0.124 9.899 

lndeno(123.cd>pyrene 1.410 2.074 1.498 1.018 1.633 1.241 1.479 0.330 22.285 

0ibenzlah)anthracene 1 0.994 1.086 0.742 1.150 0.857 0.966 0.149 15.408 

DIbenzolehOperylene 1.728 1.568 1.534 1.039 1.481 1.334 1.447 0.217 14.971 

RF = Response Factor 



' f CAl CURVE 
, STO. <OHC. 

OC/HS rile i 

Internal Std. 

Aeenaphthene-dIO 
Phenanthrene-dIO 
Benz(a)pyrene-d12 

f 

Group I 
1^1 
benzofuran 
dihydrolnden 
fndene 
Naphthalene.-dS (Surr.) 
Naphthalene 
Benz(b)thfo 
QufnoMne 
Indole 
'-•nethyl 

thyl 
. .lenyl 

Acenaphthylene 
Acenaphthene . 
Di benzofuran . 

Group II 

Flourene>d10 (Surr.) 
fluorene 
Dibenzothlophene 
Phenanthrene 
Anthracene 
Acrldlne ' 
Carbazole 
Fluoranthene 

«ne-d10 (Surr.) 
ane 

20 ng/ml 40 ng/ml 100 ng/mM60ng/iil 200hg/ial 40 ng/ml 
ST002 STD01 ST004 STOOS STD03 STD06 

Col Curve 4^1 
08/05/86 
CC080586 

RT 

18.026 
21.580 
32.532 

RT 

10.156 
10.885 
11.039 
13.476 
13.516 
13.671 
14.380 
15.156 
15.285 
15.559 
16.523 
17.618 
18.107 
18.521 

19.343 
19.419 
21.581 
21.857 
22.015 
22.135 
22.441 
25.018 

25.559 
25.598 

RT 

18.024 
21.847 
32.524 

RT 

10.160 
10.886 
11.040 
13.476 
13.516 
13.671 
14.379 
15.157 
15.284 
15.557 
16.521 
17.616 
18.105 
18.520 

19.341 
19.416 
21.578 
21.893 
22.014 
22.126 
22.439 
25.013 

25.557 
25.596 

RT 

18.029 
21.852 
32.531 

RT 

10.166 
10.897 
11.053 
13.481 
13.521 
13.675 
14.383 
15.167 
15.287 
15.572 
16.525 
17.621 
18.108 

18.523 

RT 

18.030 
21.855 
32.531 

RT 

10.160 
10.894 

.*111.043 
13.481 
13.521 
13.676 
14.384 
15.167 
15.289 
15.573 
16.527 
17.619 
18.111 
18.524 

19.346 
19.421 
21.585 
21.900 
22.019 
22.134 
22.442 
25.021 
25.560 
25.600 

19.348 
19.425 
21.582 
21.900 
22.019 
22.135 
22.444 
25.017 

25.562 
25.601 

RT RT AVG SO X RSO 

18.028 18.034 18.029 0.003 0.017 
21.850 21.859 21.807 0.102 0.466 
32.533 32.540 32.532 0.005 0.014 

RT RT AVG SO X RSO 

10.162 10.171 10.163 0.005 0.047 
10.890 10.900 10.892 0.006 0.051 
11.042 11.056 11.046 0.007 0.059 
13.480 13.486 13.480 0.003 0.025 
13.520 13.527 13.520 0.004 0.027 
13.674 13.680 13.675 0.003 0.023 
14.382 14.390 14.383 0.004 0.025 
15.165 15.172 15.164 0.006 0.038 
15.286 15.292 15.287 0.003 0.017 
15.571 15.578 15.568 0.008 0.049 
16.524 16.530 16.525 0.003 0.017 
17.619 17.626 17.620 0.003 0.018 
18.108 18.114 18.109 0.003 0.016 
18.522 18.528 18.523 0.003 0.014 

19.345 19.351 19.346 0.003 0.017 
19.420 19.428 19.422 0.004 0.020 
21.587 21.586 21.583 0.003 0.015 
21.899 21.904 21.892 0.016 0.073 
22.018 22.023 22.018 0.003 0.013 
22.134 22.138 22.134 0.004 0.017 
22.442 22.448 22.443 0.003 0.013 
25.021 25.021 25.019 0.003 0.012 
25.560 25.566 25.561 0.003 0.011 
25.600 25.606 25.600 0.003 0.012 

Group III 

Banz(a)anthracene I 
Chnraene-dIZ (SurrJ) 
Chrysene 
Benzofluoranthenes 
Benz(e)pyrene 
Benz(a)pyrene 
Perylene-d12 (Surr.) 
Perylene^ 
Indeno( 12^, cd)pyrene 
Dlbenz(ah)anthrecene 
Dlbenzo(8hl )perylene 

28.711 
28.765 
28.821 
31.601 
32.444 
32.603 
32.796 
32.873 
34.566 
34.629 
35.524 

28.708 
28.761 
28.818 
31.626 
32.439 
32.599 
32.790 
32.865 
36.949 
37.009 
38.169 

28.712 
28.763 
28.822 
31.730 
32^45 
32.604 

32.797 
32.873 
36.954 
37.028 
38.180 

28.715 
28.759 
28.817 
31.629 
32.448 
32.606 
32.800 
32.865 
36.958 
37.028 
38.186 

28.712 
28.765 
28.284 
31.632 
32.446 
32.607 

32.797 
32.875 
36.961 
37.028 
38.185 

28.722 
28.764 
28.823 
31.639 
32.456 
32.613 
32.808 
32.884 
36.967 
37.038 
38.186 

28.713 
28.763 
28.731 
31.643 
32.446 
32.605 
32.798 
32.873 
36.559 
36.627 
37.738 

0.004 
0.002 
0.200 
0.041 
0.005 
0.004 
0.005 
0.006 
0.891 
0.893 
0.990 

0.015 
0.008 
0.696 
0.129 
0.016 
0.013 
0.016 
0.020 
2.438 
2.439 
2.624 

RT = Retention Time 



r CAL CURVE 
'STD. ioKC. 
6C/NS File f 

20 ng/nt 40 ng/nl 100 ng/ntUOng/inl 200ng/ml 40 ng/nl 
STD02 STD01 STD04 STDOS ST003 ST006 

Cal Curve ^ | 
08/05/86 
ce080586 

Internal Std. 

Aeenephthene'dIO 
Phcnanthrene'dlO 
Benz(a)p)rrene-d12 

Group 1 RRT RRT RRT RRT RRT RRT AVG SO X RSD 

benzofuran 0.563 0.564 0.564 0.564 0.564 0.564 0.564 0.000 0.035 
dfhydrofnden 0.604 0.604 0.604 0.604 0.604 0.604 0.604 0.000 0.035 
Indene 0.612 0.613 O.6I3V, 1 0.612 0.612 0.613 0.613 0.000 0.046 
Maphthalene-iis (Surr.) 0.748 0.748 0.748 0.748 0.748 0.748 0.748 0.000 0.009 
Naphthalene 0.750 . 0.750 0.750 0.750 0.750 0.750 0.750 0.000 0.011 
Benz(b)thfo 0.758'" 0.758 0.759 0.759 0.758 0.759 0.758 0.000 0.006 
Oulnollne 0.798 0.798 0.798 0.798 0.798 0.798 0.798 0.000 0.008 
Indole 0.841 0.841 0.841 0.841 0.841 0.841 0.841 0.000 0.022 
^Hthyl 0.848 0.848 0.848 0.848 0.848 0.848 0.848 0.000 0.003 
^thyl 0.863 0.863 0.864 0.864 0.864 0.864 0.864 0.000 0.033 
Blphenyl 0.917 0.917 0.917 0.917 0.917 0.917 0.917 0.000 0.002 
Acenaphthylene 0.977 0.977 0.977 0.977 0.977 0.977 0.977 0.000 0.006 
Acenaphthene 1.004 1.004 1.004 1.004 1.004 1.004 1.004 0.000 0.004 
Dibenzofuran 1.027 1.028 1.027 1.027 1.027 1.027 1.027 0.000 0.005 

Group II 

Flourene-dlO (Surr.) 0.896 0.885 0.885 0.885 0.885 0.885 0.887 0.004 0.464 
Fluorene 0.900 0.889 0.889 0.889 0.889 0.889 0.891 0.004 0.464 
Dibenzothlophene 1.000 0.988 0.988 0.988 0.988 0.988 0.990 0.005 0.466 
Phenanthrene 1.013 1.002 1.002 1.002 1.002 1.002 1.004 0.004 0.397 
Anthracene 
Acridfne .If. 

1.020 1.008 1.008 1.008 1.008 1.008 1.010 0.005 0.464 Anthracene 
Acridfne .If. 1.026 1.013 1.013 1.013 1.013 1.013 1.015 0.005 0.473 
Carbazole 1.040 1.027 1.027 1.027 1.027 1.027 1.029 0.005 0.466 
rigoranthene 1.159 1.145 1.145 1.145 1.145 1.145 1.147 0.005 0.469 

ie-d10 (Surr.) 1.184 1.170 1.170 1.170 1.170 1.170 1.172 0.005 0.467 
jne 1.186 1.172 1.172 1.171 1.172 1.171 1.174 0.005 0.466 

M 

Group III 

t 

Benz(a)anthracene^ •' 0.883 0.883 0.883 0.883 0.883 0.883 0.883 0.000 0.007 
Chry8ene-d12 (Surrl) 0.884 0.884 0.884 0.884 0.884 0.884 0.884 0.000 0.013 

Chrysene 0.886 0.886 0.886 0.886 0.869 0.886 0.883 0.006 0.697 
Benzof1uorantbenes 0.971 0.972 Orf7!5 0.972 0.972 0.972 0.973 0.001 0.129 
Genz(e>pyrene 0.997 0.997 0.997 0.997 0.997 0.997 0.997 0.000 0.005 

Benz{a)pyrene 1.002 1.002 1.002 1.002 1.002 1.002 1.002 0.000 0.004 

Perylene-d12 (Surr.) 1.008 1.008 1.008 1.008 1.008 1.008 1.008 0.000 0.006 

Perylene, 1.010 1.010 1.011 1.010 1.011 1.011 1.010 0.000 0.010 

lndeno(lb,cd)pyrene 1.063 1.136 1.136 1.136 1.136 1.136 1.124 0.027 2.438 

D{benz(ah)anthracene 1.064 1.138 1.138 1.138 1.138 1.138 1.126 0.027 2.439 

D1benzo(gh1)perylene 1.092 1.174 1.174 1.174 1.174 1.174 1.160 0.030 2.624 

RRT.«= Relative Retention Time 
i.i-



CAL CURVE 
STC^ CONC. 
GC/MS File « 

20ng/Dl AOng/ml lOOng/ml 16Qng/ail 200ng/al 
ST029 STD2B STD27 8TD26 STD2S 

Cal Curve 
09/05/86 
CC860905 

Internal Std. Area Area Area Area Area AV6 SO X RSO 

Acenaphthene*dIO 580034 563333 595325 684890 956557 676028 146426 21.660 
Phenanthrene>d10 1752879 1772532 1899920 2208802 2579334 2042693 313987 15.371 
Benz(a)p/rene>d12 727186 1257251 1202798 1281361 1214990 1136717 206717 18.185 

Group I RF RF RF RF RF AVG SO X RSO 

benzofuran 1.150 1.022 1.026 0.939 0.984 1.024 0.070 6.869 
dihydrolnden 0.719 0.641 0.628 0.585 0.620 0.639 0.044 6.966 
indene 1.193 1.060 1.014 0.956 1.031 1.051 0.079 7.510 
Naphthatene-dS (Surr.) 1.716 1.690 1.677 1.637 1.716 1.687 0.029 1.743 
Naphthalene 3.678 2.829 2.579 2.283 2.259 2.726 0.520 19.082 
Benz(b)thio 1.488 1.435 1.514 1.460 1.569 1.493 0.046 3.092 
Oufnoline 0.704 0.959 0.764 0.861 0.839 0.826 0.087 10.545 
Indole 1.285 1.023 0.924 0.922 1.046 1.040 0.133 12.738 
2-inethyl 1.875 1.242 1.373 1.302 1.265 1.412 0.236 16.726 

methyl 1.752 1.513 1.527 1.464 1.496 1.551 0.103 6.634 
^1 phenyl 15.920 14.893 5.568 3.879 3.009 8.654 5.584 64.526 
Acenaphthylene 1.549 1.542 1.641 1.675 1.746 1.631 0.077 4.751 
Acenaphthene 1.543 1.453 1.577 1.555 1.581 1.542 0.047 3.016 
DI benzofuran 2.550 2.107 2.147 2.088 2.065 2.192 0.181 8.273 

Group 11 

Flourene-dIO (Surr.) 0.647 0.544 0.543 0.538 0.586 . 0.571 0.042 7.275 
Fluorene 0.872 . 0.651 0.697 0.690 0.796 0.741 0.081 10.925 
Dfbenzothiophene 1.190 0.943 0.951 0.884 0.921 0.978 0.109 11.122 
Phenanthrene (4.707) 1.442 1.562 1.512 1.298 2.104(/,yjai.304 61.990( 
Anthracene 1.371 0.966 0.975 0.974 0.995 1.056 0.158 14.925 
Acrldine 0.662 0.628 0.599 0.583 0.568 0.608 0.034 5.511 
Carbazole 0.708 0.789 0.682 0.737 0.773 0.738 0.040 5.375 
Fluoranthene 1.235 1.324 1.358 1.355 1.299 1.314 0.045 3.435 
vrene-dIO (Surr.) 0.691 0.956 0.901 0.874 0.831 0.851 0.090 10.517 
/rene 1.241 1.448 1.505 1.483 1.418 1.419 0.094 6.604 

Gro(^ III 

Benz(a)anthracene 1.496 1.413 1.442 1.404 1.585 1.468 0.067 4.545 
Chrysene-d12 (Surr.) 0.602 0.519 0.527 0.486 0.549 0.537 0.038 7.164 
Chrysene 1.824 1.649 1.760 1.688 1.859 1.756 0.079 4.516 
Benzofluoranthenes 1.937 1.883 1.939 1.750 1.835 1.869 0.071 3.779 
Benz(e)pyrene 1.766 1.630 1.642 1.472 1.539 1.610 0.100 6.194 
Benz(a)pyrene 1.469 1.428 1.458 1.352 1.364 1.414 0.048 3.366 
Perylene>d12 (Surr.) 1.297 1.816 0.750 1.021 1.038 1.184 0.360 30.416 
Perylene 1.303 1.194 1.508 1.178 1.231 1.283 0.121 9.410 
1 ndeno( 123, cd)pyrene 0.935 1.123 1.364 1.214 1.197 1.166 0.140 11.979 
Dibenz(ah)anthracene 0.673 0.744 0.886 0.795 0.764 0.772 0.069 8.993 
Oibenzo(ghl)perylene 1.069 1.257 1.500 1.301 1.306 1.287 0.137 10.666 

RF = Response Factor 



' . CAL CURVE : Cal Curve itZ 
\8TD. eONC. : 20ng/nt 40ng/al lOOnB/nl 160ng/ml 200ng/al 09/05/86 

itZ 
CC/MS Pile § STD29 STD28 ST027 STD26 STD25 CC860905 

Internal Std. RT RT RT RT RT AVG SO X RSD 

Acenaphthene-dIO 17.775 17.772 17.793 17.792 17.795 17.785 0.010 0.055 
Phenanthrene-dlO 21.590 21.583 21.612 21.614 21.614 21.603 0.013 0.062 
Benz(a)pyrene-d12 32.156 32.147 32.190 32.187 32.184 32.173 0.018 0.055 

. Group I RT RT RT RT RT AVG SO X RSD 

benzofuran 9.934 9.929 9.945 9.954 9.957 9.944 0.011 0.110 
dihydroinden 10.659 10.664 10.682 10.681 10.683 10.674 0.010 0.095 
Indene 10.820 10.814 10.383 10.837 10.838 10.738 0.178 1.657 
Naphthalene-dS (Surr.) 13.244 13.238 13.262 13.266 13.263 13.255 0.011 0.086 
Naphthalene 13.285 13.278 13.302 13.307 13.303 13.295 0.011 0.085 
Benz(b)th{o 13.434 13.433 13.457 13.453 13.458 13.447 0.011 0.083 
Ouinoline 14.151 14.145 14.167 14.172 14.166 14.160 0.010 0.073 
Indole 14.934 14.931 14.953 14.957 14.951 14.945 0.011 0.071 
'-"•ethyl 15.041 15.044 15.067 15.067 15.066 15.057 0.012 0.079 

thyl 15.323 15.318 15.343 15.345 15.342 15.334 0.011 0.074 
^lenyl 16.279 16.279 16.308 16.298 16.302 16.293 0.012 0.074 

Acenaphthylene 17.374 17.366 17.390 17.391 17.393 17.383 0.011 0.062 
Acenaphthene 17.857 17.848 17.875 17.874 17.877 17.866 0.012 0.065 
DIbenzofuran 18.276 18.270 18.291 18.290 18.293 18.284 0.009 0.050 

Group 11 

Flourene-dIO (Surr.) . 19.092 19.089 19.123 19.121 19.111 19.107 0.014 0.075 
Fluorene 19.164 19.164 19.190 19.188 19.189 19.179 0.012 0.064 
Dibenzothiophene 21.318 21.325 21.345 21.348 21.349 21.337 0.013 0.061 
Phenanthrene 21.631 21.640 21.665 21.660 21.660 21.651 0.013 0.061 
Anthracene 21.748 21.750 21.780 21.782 21.779 21.768 0.015 0.071 
Acrfdine 21.875 21.872 21.898 21.896 21.900 21.888 0.012 0.055 
Carbazole 22.194 22.187 22.220 22.212 22.213 22.205 0.013 0.056 
Fluoranthene 24.741 24.746 24.779 24.770 24.776 24.762 0.016 0.064 

ene-dlO (Surr.) 25.285 25.288 25.316 25.316 25.313 25.304 0.014 0.055 
ene 25.325 25.329 25.356 25.357 25.352 25.344 0.014 0.055 

Group III 

Benz(a)anthracene 
Chrysene-d12 (Surr.) 
Chrysene 
Benzofluoranthenes 
Benz(e)pyrene 
Benz(a)pyrene 
Perylene-d12 (Surr.) 
Perylene 
Indeno(123,cd)pyrene 
DIbenz(ah)anthracene 
OibenzoCghl)perytene 

28.438 
28.489 
28.549 
31.290 
32.062 
32.222 
32.405 
32.474 
36.353 
36.411 
37.503 

28.437 
28.493 
28.543 
31.289 
32.060 

32.214 
32.392 
32.470 
36.337 

36.406 

37.484 

28.470 
28.518 
28.575 
31.322 
32.097 
32.253 
32.435 
32.509 

36.393 

36.470 
37.547 

28.468 
28.515 
28.574 
31.317 
32.099 
32.254 
32.438 
32.507 

36.395 

36.470 
37.548 

28.466 
28.517 
28.575 
31.318 
32.096 
32.251 
32.433 
32.506 

36.389 

36.468 
37.541 

28.456 0.015 0.053 
28.506 0.013 0.044 
28.563 0.014 0.050 
31.307 0.015 0.046 
32.083 0.018 0.056 
32.239 0.017 0.053 
32.421 0.019 0.057 
32.493 0.017 0.053 
36.373 0.024 0.065 
36.445 0.030 0.082 
37.525 0.026 0.070 

FT = Retention Time 



CAL CURVE 
STD. SMC. 

'CC/MS Ml* i 
20n8/Bl AOng/nl lOOng/ml 160ng/int 200ng/Bl 
STD29 STD28 STD27 STD26 STD25 

Cat Curve 
09/05/86 
CC860905 

Internal Std. 

Acenaphthene-dIO 
9henanthrene-d10 
Benz(a)pyrane-d12 

Groif) I RRT RRT RRT RRT RRT AVG SO X RSD 

benzofuran 0.559 0.559 0.559 0.559 0.560 0.559 0.000 0.061 
dihydrofnden 0.600 0.600 0.600 0.600 0.600 0.600 0.000 0.044 
Indene 0.609 0.608 0.584 0.609 0.609 0.604 0.010 1.676 
Naphthalene-d8 (Surr.) 0.745 0.745 0.745 0.746 0.745 0.745 0.000 0.033 
Naphthalene 0.747 0.747 0.748 0.748 0.748 0.748 0.000 0.035 
8enz(b}thlo 0.756 0.756 0.756 0.756 0.756 0.756 0.000 0.029 
Ouinoline 0.796 0.796 0.796 0.797 0.796 0.796 0.000 0.026 
Indole 0.840 0.840 0.840 0.841 0.840 0.840 0.000 0.023 
2-"athyl 0.846 0.847 0.847 0.847 0.847 0.847 0.000 0.028 

lyi 0.862 0.862 0.862 0.862 0.862 0.862 0.000 0.022 
>nyl 0.916 0.916 0.917 0.916 0.916 0.916 0.000 0.026 

Acenaphthylene 0.977 0.977 0.977 0.977 0.977 0.977 0.000 0.011 
Acenaphthene 1.005 1.004 1.005 1.005 1.005 1.005 0.000 0.013 
Dlbenzofuran 1.028 1.028 1.028 1.028 1.028 1.028 0.000 0.007 

Group 11 

flourene-dlO (Surr.) 0.884 0.884 0.885 0.885 0.884 0.884 0.000 0.026 
Fluorene 0.888 0.888 0.888 0.888 0.888 0.888 0.000 0.012 
Dfbenzothfophene 0.987 0.988 0.988 0.988 0.988 0.988 0.000 0.021 
Phenanthrene 1.002 1.003 1.002 1.002 1.002 1.002 0.000 0.026 
Anthracene 1.007 1.008 1.008 1.008 1.008 1.008 0.000 0.017 
Acrfdfne 1.013 1.013 1.013 1.013 1.013 1.013 0.000 0.011 
Carbazole 1.028 1.028 1.028 1.028 1.028 1.028 0.000 0.017 
Fluoranthene 1.146 1.147 1.147 1.146 1.146 1.146 0.000 0.022 

>e-d10 (Surr.) 1.171 1.172 1.171 1.171 1.171 1.171 0.000 0.017 
e 1.173 1.174 1.173 1.173 1.173 1.173 0.000 0.019 

Grots ni 

Benz(a}anthracene 0.884 0.885 0.884 0^884 0.884 0.884 0.000 0.008 
Chrysene-d12 (Surr.) 0.886 0.886 0.886 0.886 0.886 0.886 0.000 0.018 
Chrysene 0.888 0.888 0.888 0.888 0.888 - 0.888 0.000 0.008 
Benzofluoranthenes 0.973 0.973 0.973 0.973 0.973 0.973 0.000 0.012 
Benz(e)pyrene 0.997 0.997 0.997 0.997 0.997 0.997 0.000 0.009 
Benz(a)pyrene 1.002 1.002 1.002 1.002 1.002 1.002 0.000 0.005 
Perylene-d12 (Surr.) 1.008 1.008 1.008 1.008 1.008 1.008 0.000 0.007 
Perylena 1.010 1.010 1.010 1.010 1.010 1.010 0.000 0.006 
Indeno(125,cd)pyrene 1.131 1.130 1.131 1.131 1.131 1.131 0.000 0.012 
Dtbenz(ah)anthracene 1.132 1.132 1.133 1.133 1.133 1.133 0.000 0.028 
Dlbenzo(Bh1)perylene 1.166 1.166 1.166 1.167 1.166 1.166 0.000 0.016 

PRT = Relative Retention Time 



CAL CURVE Cal Curve 
. STO.' CONC. : 20no/nil 40n9/iDl lOOno/nl 160ng/nl 200ng/ml 11/18/86 

GC/MSTIlei STD46 BTD45 ST044 STD43 STD42 ec861118 

Internal Std. Area Area Area Area Area AVG SO X RSD 

Acenaphthene-dlO 803643 795752 747233 755921 568928 734295 85519 11.646 
Phenanthrene-dIO 1281848 1334632 1321820 1061742 922719 1184552 163995 13.844 
Benz(a)pyrene-d12 713011 903372 909016 761073 722236 801742 86816 10.828 

6ro^> 1 RF RF RF RF RF AVG SO X RSO 

bentofuran 1.324 1.226 1.272 1.115 1.577 1.303 0.153 11.764 
dihydrolnden 0.833 0.737 0.778 0.674 0.895 0.783 0.076 9.750 
indene 1.312 1.257 1.297 1.139 1.546 1.310 0.133 10.129 
Naphthalene-d8 (Surr.) 2.404 2.091 1.931 1.641 2.025 2.018 0.247 12.216 
Naphthalene 3.460 2.817 2.669 2.123 2.690 2.752 0.427 15.521 
Benz(b)th{o 2.011 1.927 1.603 1.430 1.723 1.739 0.212 12.170 
Qufnoline 1.002 0.937 1.061 0.871 1.076 0.989 0.077 7.744 
Indole 1.417 1.398 1.458 1.530 1.623 1.485 0.082 5.550 
2-inethyl 1.073 1.161 1.123 0.742 0.998 1.019 0.149 14.596 
^thyl 1.469 1.514 1.532 1.237 1.543 1.459 0.114 7.813 
Wphenyl 6.628 3.891 2.439 1.920 2.095 3.395 1.760 51.830 
Acenaphthylene 1.597 1.456 1.623 1.570 1.453 1.540 0.072 4.653 
Acenaphthene 1.333 1.290 1.309 1.105 1.304 1.268 0.083 6.531 
Dibenzofuran 1.914 1.616 1.610 1.343 1.612 1.619 0.181 11.152 

Group II 

Flourene-dIO (Surr.) 0.814 0.749 0.760 0.758 0.770 0.770 0.023 2.974 
Fluorene 1.081 1.021 1.005 1.025 1.038 1.034 0.026 2.509 
Dlbenzothiophene 1.312 1.272 1.111 1.095 1.077 1.173 0.098 8.388 
Phenanthrene 3.021 2.588 1.803 1.791 1.568 2.154 0.555 25.753 
Anthracene 1.270 1.258 1.200 1.178 1.200 1.221 0.036 2.954 
Acrldine 0.897 0.826 0.761 0.713 0.681 0.776 0.078 10.046 
Carbazole 1.005 1.010 1.007 1.046 1.060 1.026 0.023 2.238 
Fluoranthene 1.496 1.476 1.422 1.440 1.405 1.448 0.034 2.333 

••ene'dlO (Surr.) 0.892 0.898 0.936 0.936 0.939 0.920 0.021 2.258 
-ene 1.505 1.555 1.510 1.513 1.540 1.525 0.020 1.283 

Group III 

Benz(a)anthracene 1.709 1.455 1.465 1.487 1.348 
Chry8ene-d12 (Surr.) 0.559 0.446 0.432 0.434 0.386 
Chryaene 1.758 1.457 1.509 1.485 1.356 
Benzofluoranthenea 3.967 2.438 2.057 1.776 1.704 
Benz(e)pyrene 2.750 2.067 1.576 1.452 1.362 
Benz(a)pyrene 1.976 1.529 1.340 

J \ 
1.224 1.188 

Perylene-d12 (Surr.) 1.214 1.254 (5.686) 0.950 0.879 
Perylene 1.505 1.450 1.131 1.147 
lndeno(123,cd)pyrene 1.397 1.264 1.243 1.431 1.226 
Dtbenz(ah)anthracene 0.883 0.905 0.859 1.004 0.862 
Dibenzo(Bh{)perylene 1.444 1.309 1.252 1.424 1.254 

1.493 
0.451 
1.513 
2.388 
1.841 
1.451 

0.118 
0.057 
0.133 
0.830 
0.516 
0.288 

1.997(1.67*)l.850 
1.316 0.153 
1.312 
0.903 
1.336 

7.910 
12,721 
8.799 
34.758 
27.999 
19.849 

92.678(15.126) 
11.640 
6.457 
5.937 

0.085 
0.054 
0.082 6.145 

RF = Response Factor 



> CAL CURVE Gal Curve #3 .STO. 6ONC. : 20ng/inl 40ng/ml lOOng/ml 160ng/al : 200i«/nl 11/18/86 
#3 

CC/MS rtle # I STDA6 STD45 STD44 5TD43 5TD42 CC861118 

Internal Std. RT RT RT RT RT AVG SO X RSD 

Aeenaphthene-dIO 17.155 17.158 17.154 17.154 17.154 17.155 0.002 0.009 
Phenanthrene-dlO 20.932 20.929 20.934 20.934 20.926 20.931 0.003 0.015 
Benz(a)pyrene-d12 31.164 31.162 31.161 31.163 31.162 31.162 0.001 0.003 

6ro(4> I RT RT RT RT RT AVG SO X RSD 

benzofuran 9.416 9.413 9.408 9.415 9.423 9.415 0.005 0.052 
dlhydroinden 10.105 10.101 10.103 10.103 10.112 10.105 0.004 0.038 
indene 10.267 10.266 10.265 10.264 10.275 10.267 0.004 0.038 
Naphthalene-d8 (Surr.) 12.678 12.671 12.671 12.674 12.669 12.673 0.003 0.025 
Naphthalene 12.711 12.711 12.710 12.701 12.714 12.709 0.004 0.035 
Benz(b)thio 12.872 12.868 12.862 12.864 12.872 12.868 0.004 0.032 
Quinoline 13.587 13.585 13.580 13.583 13.588 13.585 0.003 , 0.021 
Indole 14.433 14.442 14.432 14.433 14.439 14.436 0.004 0.028 
2|mthyl 14.453 14.458 14.451 14.451 14.456 14.454 0.003 0.019 
Athyl 14.729 14.731 14.725 14.725 14.728 14.728 0.002 0.016 
Bl^enyl 15.693 15.691 15.692 15.690 15.693 15.692 0.001 0.007 
Acenaphthylene 16.730 16.782 16.756 16.748 16.730 16.749 0.019 0.115 
Acenaphthene 17.240 17.230 17.230 17.232 17.232 17.233 0.004 0.022 
01benzofuran 17.653 17.652 17.646 17.655 17.654 17.652 0.003 0.018 

Group II 

Flourene-dIO (Surr.) 18.466 18.460 18.462 18.466 18.464 18.464 0.002 0.013 
Fluorene 18.531 18.535 18.527 18.531 18.528 18.530 0.003 0.015 
Dibenzothlophene 20.664 20.668 20.662 20.663 20.668 20.665 0.003 0.012 
Phenanthrene 20.983 20.985 20.979 20.978 20.983 20.982 0.003 0.013 
Anthracene 21.091 21.093 21.098 21.096 21.090 21.094 0.003 0.014 
Acrfdine 21.221 21.221 21.220 21.220 21.223 21.221 0.001 0.005 
Carbazole 21.571 21.570 21.571 21.569 21.572 21.571 0.001 0.005 
Fluoranthene 24.053 24.060 24.055 24.057 24.056 24.056 . 0.002 0.010 

ene-dIO (Surr.) 24.594 24.588 24.586 24.589 24.588 24.589 0.003 0.011 
ene 24.633 24.628 24.625 24.627 24.627 24.628 0.003 0.011 

Group III 

Benz(a)anthracene 27.716 27.709 27.711 27.712 27.715 27.713 0.003 0.009 
Chrysene-d12 (Surr.) 27.765 27.768 27.768 27.765 27.761 27.765 0.003 0.009 
Chryaene 27.822 27.822 27.815 27.823 27.818 27.820 0.003 0.011 
Behzofluoranthenes 30.402 30.366 30.367 30.370 30.371 30.375 0.014 0.045 
Benz(e)pyrene 31.086 31.085 31.083 31.086 31.087 31.085 0.001 0.004 
Benz(a)pyrene 31.223 31.219 31.218 31.222 31.215 31.219 0.003 0.009 
Perylene'd12 (Surr.) ' 31.387 31.385 31.383 31.384 31.387 31.385 0.002 0.005 
Perylene 31.453 31.447 31.444 31.446 31.447 31.447 0.003 0.010 
lndeno(123,cd)pyrene 34.762 34.752 34.750 34.752 34.753 34.754 0.004 0.012 
Dibenz(ah)anthracene 34.821 34.810 34.807 34.810 34.810 34.812 0.005 0.014 
D1benzo(9h1 )perylene 35.744 35.737 35.730 35.737 35.735 35.737 0.004 0.013 

RT = Retention Time 



tCAL CURVE 
$TD. CONG. 
CC/NS File tf 

Internal Std. 

20ng/ml AOnR/ml lOOng/nl 160ng/nl 200ng/al 
$TD46 STD45 STDU STD43 STM2 

Cal Curve 
11/18/86 
CC861118 

#5 

Rcenaphthene-dIO 
Phenanthrene-dIO 
Benz(a)pyrene-d12 

Group I RRT RRT RRT RRT RRT AVG SO X RSO 

benzofuran 0.549 0.549 0.548 0.549 0.549 0.549 0.000 0.054 
dihydrolnden 0.589 0.589 0.589 0.589 0.589 0.589 0.000 0.043 
fndene 0.598 0.598 0.598 0.598 0.599 0.599 0.000 0.041 
Naphthalene-dS (Surr.) 0.739 0.738 0.739 0.739 0.739 0.739 0.000 0.027 
Naphthalene 0.741 0.741 0.741 0.740 0.741 0.741 0.000 0.034 
Benz(b)thlo 0.750 0,750 0.750 0.750 0.750 0.750 0.000 0.031 
Quinollne 0.792 0.792 0.792 0.792 0.792 0.792 0.000 0.021 
Indole 0.841 0.842 0.841 0.841 0.842 0.841 0.000 0.022 
' "hyl 0.842 0.843 0.842 0.842 0.843 0.843 0.000 0.014 

>yi 0.859 0.859 0.858 0.858 0.859 0.859 0.000 0.010 
bI^)nenyl 0.915 0.915 0.915 0.915 0.915 0.915 0.000 0.013 
Acenaphthylene 0.975 0.978 0.977 0.976 0.975 0.976 0.001 0.109 
Acenaphthene 1.005 1.004 1.004 1.005 1.005 1.005 0.000 0.024 
Dibenzofuran 1.029 1.029 1.029 1.029 1.029 1.029 0.000 0.020 

Group II 

Flourene-dlO (Surr.) 0.882 0.882 0.882 0.882 0.882 0.882 0.000 0.017 
Fluorene 0.885 0.886 0.885 0.885 0.885 0.885 0.000 0.022 
Dfbenzothfophene 0.987 0.988 0.987 0.987 0.988 0.987 0.000 0.027 
Phenanthrene 1.002 1.003 1.002 1.002 1.003 1.002 0.000 0.026 
Anthracene 1.008 1.008 1.008 1.008 1.008 1.008 0.000 0.009 
Acrldine 1.014 1.014 1.014 1.014 1.014 1.014 0.000 0.020 
Carbazole 1.031 1.031 1.030 1.030 1.031 1.031 0.000 0.018 
Fluoranthene 1.149 1.150 1.149 1.149 1.150 1.149 0.000 0.020 

ne-d10 (Surr.) 1.175 1.175 1.174 1.175 1.175 1.175 0.000 0.018 
-ne 1.177 1.177 1.176 1.176 1.177 1.177 0.000 0.019 

Group III 

Benz(a)anthracene 0.889 0.889 0.889 0.889 0.889 0.889 0.000 0.008 
Chrysene-d12 (Surr.) 0.891 0.891 0.891 0.891 0.891 0.891 0.000 0.011 
Chrysene 0.893 0.893 0.893 0.893 0.893 0.893 0.000 0.009 
Benzofluoranthenes 0.976 0.974 0.975 0.975 0.975 0.975 0.000 0.042 
Benz(e)pyrene 0.997 0.998 0.997 0.998 0.998 0.998 0.000 0.004 
Benz(a)pyrene 1.002 1.002 1.002 1.002 1.002 1.002 0.000 0.007 
Perylene-d12 (Surr.) 1.007 1.007 1.007 1.007 1.007 1.007 0.000 0.004 
Perylene 1.009 1.009 1.009 1.009 1.009 1.009 0.000 0.007 
lndeno(l23,cd)pyrene 1.115 1.115 1.115 1.115 1.115 1.115 0.000 0.009 
D(benz(ah)anthracene 1.117 1.117 1.117 1.117 1.117 1.117 0.000 0.011 
D1benzo(ghf)perylene 1.147 1.147 1.147 1.147 1.147 1.147 0.000 0.010 

RRT = Relative Retention Time 



APPENDIX B 

Matrix Spike Recovery Analyses 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYARONATIC HYDROCARBONS 

FIELD ID; MS-D1 ERT NO.: 36755 

PARAMETERS SPIKE LEVE(NG/L) OBS. LEVEL(NC/L) % RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO <G,H,I) PERYLENE 
INDENE 
QUINOLINE 
BENZO iB) PYRENE 
Z-METHYLNAPHTHALENE 

110 
21 
24 
22 
25 
24 
20 
21 

50 
8.3 
14 
4.5 
6.9 
1 1 
5.9 
8.2 

45 
39 
57 
20 
28 
46 
31 
39 

AVERAGE X RECOVERY 38 

AVERAGE X RECOVERY TARGET RANGE 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-02 ERT NO.: 37018 

PARAMETERS SPIKE LEVE(NG/L) OBS. LEVEHNG/L) X RECOVERY 

NAPHTHALENE 110 54 49 
FLUORENE 21 9.1 43 
CHRYSENE 24 14 58 
BENZO (G,H,I) PERYLENE 22 4.3 20 
I NDENE 25 6.9 28 
QUINOLINE 24 12 50 
BENZO (E) PYRENE 20 6.0 30 
2-METHYLNAPHTHALENE 21 1 1 52 

AVERAGE X RECOVERY 41 

AVERAGE X RECOVERY TARGET RANGE 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-03 ERT NO. 37U0 

PARAMETERS SPIKE LEVEfNG/L) OBS. LEVELTNG/L) X RECOVERY 

NAPHTHALENE 110 94 85 
FLUORENE 21 17 81 
CHRYSENE 24 12 50 
BENZO (G,H,I) PERYLENE 22 0.86 4.0 
INDENE 25 10 40 
QUINOLINE 24 18 75 
BENZO (E) PYRENE 20 4.0 20 
2-METHYLHAPHTHALENE 21 15 71 

AVERAGE X RECOVERY SO 

AVERAGE X RECOVERY TARGET RANGE e 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: LF860648 • ERT NO. 37306 

PARAMETERS SPIKE LEVE(NG/L) OBS. LEVEL(NG/L) X RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (G,H,I) PERYLENE 
INDENE 
QUINOLINE 
BENZO (E) PYRENE 
2-METHYLNAPHTHALENE 

110 
21 
24 
22 
25 
24 
20 
21 

63 
14 
14 
16 
9.0 
17 
20 
12 

57 
67 
58 
73 
36 
71 
100 
57 

AVERAGE X RECOVERY 65 

AVERAGE X RECOVERY TARGET RANGE = 20X - 150X 

* Replaces MS-04 which had been lost during extraction. 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-05 ERT NO. 37856 

PARAMETERS SPIKE LEVE(NG/LT OBS. LEVELtNG/LT % RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (G, H, I ) . PERYLENE 
INDENE 
QUINOLINE 
BENZO (E) PYRENE 
2-METHYLNAPHTHALENE 

110 
21 
24 
22 
25 
24 
20 
21 

40 
14 
4.6 
1.6 
5.3 
9.3 
2.2 
6.9 

36 
67 
19 
7.4 
21 
39 
1 1 
33 

AVERAGE X RECOVERY 29 

AVERAGE X RECOVERY TARGET RANGE = 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUHNARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYARONATIC HYDROCARBONS 

FIELD ID: MS-08 ERT NO.: 38845 

PARAMETERS SPIKE LEVEfNG/L> OBS. LEVEL(NG/L) X RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (G,H,I) PERYLENE 
INDENE 
OUINOLINE 
BENZO (E) PYRENE 
2-METHYLNAPHTHALENE 

110 
21 
24 
22 
25 
24 
20 
21 

28 
13 
15 
3.0 
3.6 
7.8 
7.6 
7.0 

25 
62 
63 
14 
14 
33 
38 
33 

AVERAGE X RECOVERY 35 

AVERAGE X RECOVERY TARGET RANGE » 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID: MS(TD-09A) ERT NO.: 40147 

PARAMETERS SPIKE LEVE(NG/L) OBS. LEVEL(NG/LT X RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (G, H,I ) PERYLENE 
INDENE 
QUINOLINE 
BENZO (E) PYRENE 
2-METHYLNAPHTHALENE 

110 
21 
24 
22 
25 
24 
20 
21 

42 
13 
8.2 
5.4 
6.8 
1 1 
7.8 
14 

38 
62 
34 
25 
27 
46 
39 
67 

AVERAGE X RECOVERY 4 2 

AVERAGE X RECOVERY TARGET RANGE = 20X - 150X 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROHATIC HYDROCARBONS 

FIELD ID: MS-10 ERT NO.: 41042 

PARAMETERS SPIKE LEVE(NG/L} DBS. LEVEL(NG/L) X RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (G,H,I) PERYLENE 
INDENE 
QUINOLINE 
BENZO (E) PYRENE 
2-METHYLNAPHTHALENE 

114 
27 
21 
19 
20 
23 
17 
29 

112 
25 
8.0 
3.7 
26 
30 
12 
33 

98 
93 
38 
19 
130 
130 
71 
114 

AVERAGE X RECOVERY 87 

AVERAGE X RECOVERY TARGET RANGE 20X - 150X 



¥ 

APPENDIX C 

Continuing Calibration Check Standards 



STD # : N$860186 w/ IS NS860189 Extract Vol., al 1.000 
STO*CONC. : DAILY STD 40 ppt PAH Sanpla Vol.. L 1.000 
GC/MSFIle# : STD06 Date Analyze : 08/07/86 

Ser^ 

Internal Std. Cone, ng/ml RT (nfn) Area AVG. Area Delta X 

Acenaphthene-diO 53.0 18.034 575822 547101 5.2X 
Phenanthrene-diO 62.5 21.859 1590584 1527126 4.2X 
Benz(a>pyrene-d12 49.6 32.540 885377 957487 -7.5X 

Group 1 Cone, ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cel. RF's Delta X 

benzofuran 46.0 0.564 0.05X 10.171 782783 1.566 1.598 -2.OX 
dihydroinden 41.0 0.604 0.04X 10.900 398184 0.894 0.924 -3.3X 
indene 40.0 0.613 0.06X 11.056 492574 1.133 1.198 -5.4X 
Naphthaiene-d8 (Surr.) 39.0 0.748 0.01X 13.486 1026497 2.423 2.442 -0.8X 
Naphthalene 40.0 0.750 0.02X 13.527 1646733 3.789 3.515 7.8X 
Benz(b>thio 66.0 0.758 0.01X 13.680 1455119 2.029 2.027 0.1% 
Quinollne 47.0 0.798 0.02X 14.390 470682 0.922 0.976 -5.6X 
Indole 48.0 0.841 0.02X 15.172 589403 1.130 1.135 -0.4X 
2-methyl 40.0 0.648 O.OOX 15.292 830989 1.912 1.832 4.4% 

methyl 35.0 0.864 0.03X ^15.578 685557 1.803 1.825 -1.2% 
Jiphenyl 44.0 0.917 -O.OOX 16.530 9700758 20.293 18.290 10.9% 

Acenaphthylene 40.0 0.977 0.00% 17.626 703851 1.620 1.578 2.6X 
Acenaphthene 40.0 1.004 -O.OOX 18.114 656715 1.511 1.417 6.6X 
Dibenzofuran 48.0 1.027 -O.OOX 18.528 1236005 2.370 2.378 -0.3% 

Group II 

Flourene-dlO (Surr.) 38.0 0.887 -0.21X 19.351 469067 0.485 0.517 -6.1% 
Fluorene 40.0 0.891 -0.21X 19.428 735683 0.723 0.764 •5.3% 
Dibenzothiophene 48.0 0.990 •0.23X 21.586 1521981 1.246 1.088 14.5X 
Phenanthrene 40.0 1.004 -0.19X 21.904 1849474 1.817 1.596 13.8X 
Anthracene 40.0 1.010 •0.22X 22.023 928386 0.912 0.929 -1.9% 
Acridine 41.0 1.015 -0.22X 22.138 416909 0.400 0.458 -12.8% 
Carbazole 43.0 1.029 -0.22X 22.448 759473 0.694 0.726 •4.4% 
Fluoranthene 40.0 1.147 -0.23X 25.021 1125328 1.105 1.180 6.3% 
oyrene-dlO (Surr.) 40.0 1.172 -0.22X 25.566 776579 0.763 0.801 -4.8% 
/rene 40.0 1.174 -0.22X 25.606 1143763 1.124 1.273 -11.7% 

Group III 

Benz(a>anthracene 40.0 0.883 0.01X 28.722 862743 1.208 1.263 -4.3% 
Chrysene-d12 (Surr.) 39.0 0.884 -0.02X 28.764 313064 0.450 0.473 -4.9% 
Chrysene 40.0 0.883 0.30X 28.823 1028573 1.441 1.485 •3.0% 

Benzofluoranthenes 80.0 0.973 -0.04X 31.639 2277546 1.595 1.655 -3.6X 
Benz(e)pyrene 45.0 0.997 O.OOX 32.456 1469919 1.830 1.796 1.9% 
Benz(a)pyrene 40.0 1.002 -O.OOX 32.613 889099 1.245 1,200 3.8% 
Perylene-d12 (Surr.) 38.0 1.008 0.01X 32.808 446237 0.658 0.710 -7,4X 
Perylene 34.0 1.010 0.01X 32.884 734871 1.211 1.255 -3.5% 
Indeno(123,cd)pyrene 40.0 1.124 1.09X 36.967 885860 1.241 1.479 -16.1% 
Dibenz(ah)anthracene 40.0 1.126 1.10X 37.038 612121 0.857 0.966 -11.2% 
Benzo(ghi)perylene 40.0 1.160 1.16X 38.186 952367 1.334 1.447 -7.SX 

CALIBRATION RF's from : 05-Aug-86 USED THE AVERAGE RRT and INT.STD . Areas TO COMPUTE DELTA X 



STD^ « 
STD'COMC. 
GC/NS*File * 

: NS860186 H/ IS NS860189 
: DAILY STD 40 ppt PAH 
: STD12 

Extract Vol., nl 1.000 
Sanple Vol.. L 1.000 
Date Analyze : 08/12/86 

Internal Std. Cone, ng/ml RT (min) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.127 575822 547101 5.2X 
Phenanthrene-dIO 62.5 20.897 1590584 1527126 4.2X 
Benz(a)pyrene-d12 49.6 31.115 885377 957487 -7.5X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (mIn) Area RF Cal. RF's Delta X 

benzofuran 46.0 0.564 -2.69X 9.395 782783 1.566 1.598 -2.OX 
dihydroinden 41.0 0.^ -2.55X 10.084 398184 0.894 0.924 -3.3X 
indene 40.0 0.613 -2.35X 10.247 492574 1.133 1.198 -5.4X 
Naphthatene-d8 (Surr.) 39.0 0.748 -1.23X 12.648 1026497 2.423 2.442 -0.8% 
Naphthalene 40.0 0.750 •1.26X 12.682 1646733 3.789 3.515 7.8X 
Benz(b)thio 66.0 0.758 -1.21X 12.834 1455119 2.029 2.027 0.1X 
Ouir^oline 47.0 0.798 -0.80X 13.555 186821 0.366 0.976 •62.5% 
Indole 48.0 0.841 -0.05X 14.398 589403 1.130 1.135 -0.4X 
2-inethyl 40.0 0.848 -0.71X 14.419 830989 1.912 1.832 4.4X 

nethyl 35.0 0.864 •0.61X 14.700 685557 1.803 1.825 -1.2X 
.1 phenyl 44.0 0.917 -0.24X 15.661 9700758 20.293 18.290 10.9X 
Acenaphthylene 40.0 0.977 -0.05X 16.730 703851 1.620 1.578 2.6X 
Acenaphthene 40.0 1.004 -0.02X 17.200 656715 1.511 1.417 6.6X 
Dibenzofuran 48.0 1.027 0.13% 17.620 1236005 2.370 2.378 -0.3X 

Group 11 

Flourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 469067 0.485 0.517 •6.IX 
Fluorene 40.0 0.891 -0.61X 18.497 735683 0.723 0.764 •5.3X 
Dibenzothiophene 48.0 0.990 -o.ax 20.635 1521981 1.246 1.088 14.5X 
Phenanthrene 40.0 1.004 -0.17X 20.944 1849474 1.817 1.596 13.8X 
Anthracene 40.0 1.010 •0.17X 21.063 928386 0.912 0.929 -1.9X 
Acridine 41.0 1.015 -0.1IX 21.186 416909 0.400 0.458 -12.8X 
Carbazole 43.0 1.029 0.18X 21.546 759473 0.694 0.726 -4.4X 
Fluoranthene 40.0 1.147 0.20X 24.023 1125328 1.105 1.180 -6.3X 
••vrene-dlO (Surr.) 40.0 1.172 0.23X 24.550 776579 0.763 0.801 -4.8X 

rene 40.0 1.174 0.24X 24.590 1143763 1.124 1.273 -11.7X 

Group III 

Benz(a>anthracene 40.0 0.883 0.78X 27.678 862743 1.208 1.263 -4.3X 
Chrysene-d12 (Surr.) 39.0 0.884 0.78X 27.726 313064 0.450 0.473 -4.9X 
Chrysene 40.0 0.883 1.10X 27.783 1028573 1.441 1.485 -3.OX 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 2277546 1.595 1.655 -3.6X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 1469919 1.830 1.796 1.9X 
Benz(a)pyrene 40.0 1.002 •0.04X 31.172 889099 1.245 1.200 3.8X 
Perylene-d12 (Surr.) 38.0 1.008 •0.10X 31.338 446237 0.658 0.710 -7.4X 
Perylene 34.0 1.010 -0.13X 31.399 734871 1.211 1.255 -3.5X 
Indeno(123,cd)pyrene 40.0 1.124 -0.81X 34.684 885860 1.241 1.479 -16.1X 
D i benz (ah )anth racene 40.0 1.126 -0.S3X 34.741 612121 0.857 0.966 -11.2X 
Benzo(Bh{)perylene 40.0 1.160 -I.21X 35.658 952367 1.334 1.447 -7.8X 

CALIBRATION RF's from : 05-Aug-86 USED THE AVERAGE RRT and INT.STD . Areas TO COMPUTE DELTA X 



STO . ̂ « 
STD ̂ C. 
GC/NS File# 

: NS860186 u/ IS NS860189 
: DAILY STD 40 ppt PAH 
: STD13 

Extract Vol., nl 1.000 
Sanple Vol., L 1.000 
Date Analyze : 08/13/86 

Se-t-

Internal Std. Cone, ng/ml RT (inin) Area AVG. Area Delta X 

Acenaphthene-dlO 
Phenanthrene-dIO 
Benz(a)pyrene-d12 

53.0 
62.5 
49.6 

17.127 
20.897 
31.115 

366530 
853084 
729043 

547101 
1527126 
957487 

•33.OX 
-44.1X 
-23.9X 

Group I Cone, ng/nl AVG. RRT RRT Delta X RT (nfn) Area RF Cal. RF>s Delta X 

benzofuran 46.0 0.564 -2.69X 9.395 579573 1.822 1.598 14.0X 
dihydroinden 41.0 0.604 •2.55X 10.084 289193 1.020 0.924 10.4X 
fndene 40.0 0.613 -2.35X 10.247 369160 1.335 1.198 11.4X 
Haphthalene*d8 (Surr.) 39.0 0.748 -1.23X 12.648 690121 2.559 2.442 4.8X 
Naphthalene 40.0 0.750 -1.26X 12.682 1729214 6.251 3.515 77.9X ^ 
Benz(b)thio 66.0 0.758 -1.21X 12.834 1020150 2.235 2.027 10.2X 
Ouinoline 47.0 0.798 -0.80X 13.555 297859 0.916 0.976 -6.1X 
Indole 48.0 0.841 -0.05X 14.398 463328 1.396 1.135 23. OX 
imethyl 40.0 0.848 -0.71X 14.419 552927 1.999 1.832 9.1X 
Aiethyl 35.0 0.864 -0.61X 14.700 445525 1.841 1.825 0.9X 
Xiphenyl 44.0 0.917 -0.24X 15.661 3228482 10.610 18.290 •42,OX ̂  
Aeenaphthylene 40.0 0.977 -0.05X 16.730 435365 1.574 1.578 -0.3X 
Aeenaphthene 40.0 1.004 -0.02X 17.200 465277 1.682 1.417 18.7X 
Dibenzofuran 48.0 1.027 0.13X 17.620 817103 2.462 2.378 3.5X 

Group II 

Ftourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 342056 0.659 0.517 27.7X 
Fluorene 40.0 0.891 •0.61X 18.497 517422 0.948 0.764 24. IX 
Dibenzothiophene 48.0 0.990 •0.23X 20.635 864337 1.319 1.088 21.2X 
Phenanthrene 40.0 1.004 •0.17X 20.944 967399 1.772 1.596 11.0X 
Anthracene 40.0 1.010 •0.17X 21.063 512820 0.939 0.929 1.1X 
Acridine 41.0 1.015 -0.11X 21.186 257972 0.461 0.458 0.6X 
Carbazole 43.0 1.029 0.18X 21.546 490537 0.836 0.726 15.2X 
Fluoranthene 40.0 1.147 0.20X 24.023 676999 1.240 1.180 5.IX 
rene-dIO (Surr.) 40.0 1.172 0.23X 24.550 564665 1.034 0.801 29.IX 
rene 40.0 1.174 0.24X 24.590 812489 1.488 1.273 16.9X 

Group III 

Benz(a)anthraeene 40.0 0.883 0.78X 27.678 586314 0.997 1.263 -21.OX 
Chry8ene-d12 (Surr.) 39.0 0.884 0.78X 27.726 173180 0.302 0.473 •36.IX ^ 
Chrysene 40.0 0.883 1.10X 27.783 633791 1.078 1.485 •27.4X 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 1289945 1.097 1.655 •33.7X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 812818 1.229 1.796 •31.6X 
Benz(a)pyrene 40.0 1.002 -0.04X 31.172 697275 1.186 1.200 •1.1X 
Perylene^d12 (Surr.) 38.0 1.008 •0.10X 31.338 289030 0.517 0.710 •27.1X 
Perylene 34.0 1.010 •0.13X 31.399 488765 0.978 1.255 •22.1X 
Indeno(123,ed)pyrene 40.0 1.124 •0.81X 34.684 528766 0.899 1.479 •39.2X ^ 
Dibenz(ah)anthraeene 40.0 1.126 •0.83X 34.741 357323 0.608 0.966 •37.1X ̂  
Benzo(Bhi)perylene 40.0 1.160 -1.21X 35.658 554892 0.944 1.447 •34.8X 

CALIBRATIIM RF's from : 0S-AU9-86 USED THE AVERAGE RRT and IHT.STD. Areas TO COMPUTE DELTA X 



< STD « : NS860186 H/ IS NS860189 Extract Vol., ml 1.000 
^STD CONC. : DAILY STD AO ppt PAH Saaple Vol., L 1.000 
CC/MS rtle « : STDU Date Analyze : 08/15/86 

Internal Std. Cone. ns/nl RT (nin) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.127 657685 547101 20.2X 
Phenanthrene-dIO 62.5 20.897 1738860 1527126 13.9X 
Benx(a)pyrene-d12 49.6 31.115 4513449 957487 371.4X 

Group I Cone. ng/ml AVG. RRT RRT Delta X RT (Bin) Area RF Cal. RF's Delta X 

benzofuran 46.0 0.564 •2.69X 9.395 734381 1.287 1.598 •19.5X 
dihydrolnden 41.0 0.604 •2.55X 10.084 412346 0.810 0.924 •12.3X 
Indene 40.0 0.613 -2.35X 10.247 537290 1.082 1.198 -9.7X 
Naphthalene-dS (Surr.) 39.0 0.748 -1.23X 12.648 1011098 2.089 2.442 -14.4X 
Naphthalene 40.0 0.750 •1.26X 12.682 4859316 9.790 3.515 178.5X 
Benz(b)thio 66.0 0.758 -1.21X 12.834 1579435 1.928 2.027 -4.9X 
Qulnoline 47.0 0.798 •0.80X 13.555 461967 0.792 0.976 -18.9X 
Indole 4S.0 0.841 •0.05X 14.398 544128 0.914 1.135 -19.5X 
^lethyl 40.0 0.848 -0.71X 14.419 1084894 2.186 1.832 19.3X 
^thyl 35.0 0.864 •0.61X 14.700 894290 2.059 1.825 12.8X 
Bt^enyl 44.0 0.917 -0.24X 15.661 3889130 7.123 18.290 -61.IX ^ 
Acenaphthylene 40.0 0.977 -0.05X 16.730 857182 1.727 1.578 9.4X 
Acenaphthene 40.0 1.004 -0.02X 17.200 797214 1.606 1.417 13.3X 
D<benzofuran 48.0 1.027 0.13X 17.620 1608933 2.701 2.378 13.6X 

Group II 

flourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 720329 0.681 0.517 31.9X 
Fluorene 40.0 0.891 -0.61X 18.497 1004545 0.903 0.764 18.2X 
Dlbenzothiophene 48.0 0.990 -0.23X 20.635 1745579 1.307 1.088 20.IX 
Phenanthrene 40.0 1.004 -0.17X 20.944 2514616 2.260 1.596 41.6X )(• 
Anthracene 40.0 1.010 •0.17X 21.063 1112053 0.999 0.929 7.5X 
Acrldine 41.0 1.015 -0.11X 21.186 490107 0.430 0.458 •6.2X 
Carbazole 43.0 1.029 0.18X 21.546 1088738 0.910 0.726 25.4X 
Fluoranthene 40.0 1.147 0.20X 24.023 1490130 1.339 1.180 13.5X 
'ene-dIO (Surr.) 40.0 1.172 0.23X 24.550 990973 0.890 0.801 11.IX 
-one 40.0 1.174 0.24X 24.590 1584732 1.424 1.273 11.9X 

6r«4> III 

Benz(a)anthracene 40.0 0.883 0.78X 27.678 1657918 0.455 1.263 -63.9X 
Chrysene-d12 (Surr.) 39.0 0.884 0.78X 27.726 513174 0.145 0.473 •69.4X * 
Chrysene 40.0 0.883 1.10X 27.783 1722782 0.473 1,485 -68.IX ^ 
Benzof I uor anthenes 80.0 0.973 0.21X 30.327 4816182 0.662 1.655 -60.0X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 3276665 0.800 1.796 -55.5X 
Benz(a)pyrene 40.0 1.002 •0.04X 31.172 2339798 0.643 1.200 •46.4X 
Perylene-d12 (Surr.) 38.0 1.008 -0.10X 31.338 1404990 0.406 0.710 •42.8X -if 
Perylene 34.0 1.010 -0.13X 31.399 2764128 0.893 1.255 -28.8X 
1ndeno(123;cd)pyrene 40.0 1.124 •0.81X 34.684 2168683 0.596 1.479 -59.7X * 
Dlbenz(ah)anthracene 40.0 1.126 •0.83X 34.741 1566803 0.430 0.966 •55.4X * 
Benzo(9hl)perylene 40.0 1.160 •1.21X 35.658 2696819 0.741 1.447 -48.8X ^ 

CALIBRATION RF's from : 05-Aug-86 USED THE AVERAGE RRT and INT.STD. Areas TO COMPUTE DELTA.X 



rSTD « 
STD CONC. 
GC/NS Ff\e « 

: MS860186 w/ IS NS860189 
: DAILY STD 40 ppt PAH 
: STD16 

Extract Vol., ml 1.000 
Sample Vol., L 1.000 
Data Analyze : 08/19/66 

Internal Std. Cone, ng/ffll RT (fflin) Area • AVG. Area Delta X 

Acenap(ithene-d10 53.0 17.127 463186 547101 •15.3X 
Phenanthrene-dIO 62.5 20.897 1233497 1527126 •19.2X 
Benz(a)pyrene*d12 49.6 31.115 971355 957487 1.4X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cal. RF's Delta X 

benzofuran 46.0 0.564 •2.69X 9.395 456469 1.135 1.598 •29.0X 
dihydrolnden 41.0 0.604 -2.55X 10.084 277698 0.775 0.924 •16.IX 
Indene 40.0 0.613 -2.35X 10.247 450806 1.290 1.198 7.6X 
Naphthalene-d8 (Surr.) 39.0 0.748 -1.23X 12.648 664252 1.949 2.442 •20.2X 
Naphthalene 40.0 0.750 •1.26X 12.682 1191663 3.409 3.515 -3.OX 
Benz(b)thio 66.0 0.758 •1.21X 12.834 635733 1.102 2.027 -45.6X ̂  
Qufnollne 47.0 0.798 -0.80X 13.555 348535 0.849 0.976 •13.1X 
Indole 48.0 0.841 •0.05X 14.398 281026 0.670 1.135 -41.0X^ 
- -^thyl 40.0 0.848 -0.71X 14.419 530442 1.517 1.832 •17.2X 

:hyl 35.0 0.864 •0.61X 14.700 618210 2.021 1.825 10.8X 
- ̂ lenyl 44.0, 0.917 -0.24X 15.661 4520744 11.756 18.290 -35.7X yr 
Acenaphthylene 40.0 0.977 -0.05X 16.730 610072 1.745 1.578 10.6X 
Acenaphthene 40.0 1.004 -0.02X 17.200 557763 1.596 1.417 12.6X 
Dibenzofuran 48.0 1.027 0.13X 17.620 700049 1.669 2.378 -29.8X 

Group II 

Flourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 447593 0.597 0.517 15.5X 
Fluorene 40.0 0.891 -0.61X 18.497 595491 0.754 0.764 •1.2X 
Dibenzothiophene 48.0 0.990 -0.23X 20.635 717174 0.757 1.088 -30.4X 
Phenanthrene 40.0 1.004 •0.17X 20.944 1205906 1.528 1.596 •4.3X 
Anthracene 40.0 1.010 •0.17X 21.063 727443 0.921 0.929 -0.8X 
Acridine 41.0 1.015 -0.11X 21.186 379221 0.469 0.458 2.3X 
Carbazole 43.0 1.029 0.18X 21.546 572287 0.674 0.726 -7.1X 
Fluoranthene 40.0 1.147 0.20X 24.023 935247 1.185 1.180 0.4X 

ene-dlO (Surr.) 40.0 1.172 0.23X 24.550 605382 0.767 0.801 •4.3X 
ene 40.0 1.174 0.24X 24.590 976870 1.237 1.273 -2.8X 

Group III 

Benz(a)anthracene 40.0 0.883 0.78X 27.678 888787 1.135 1.263 •10.1X 
Chrysene-d12 (Surr.) 39.0 0.884 0.7SX 27.726 315730 0.413 0.473 •12.6X 
Chrysene 40.0 0.883 1.10X 27.783 1000218 1.277 1.485 -14.0X 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 2281334 1.456 1.655 -12.0X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 981656 1.114 1.796 •38.0X it-
Benz(a)pyrene 40.0 1.002 •0.04X 31.172 1018228 1.300 1.200 8.3X 
Perylene-d12 (Surr.) 38.0 1.008 •0.10X 31.338 796872 1.071 0.710 50.8X* 
Perylene 34.0 1.010 •0.13X 31.399 1118245 1.679 1.255 33.8X 
Indeno(123,cd)pyrene 40.0 1.124 •0.81X 34.684 1018434 1.300 1.479 •12.1X 
D<benz(ah)anthracene 40.0 1.126 •0.83X 34.741 688097 0.878 0.966 -9.1X 
Benzo(ghf)perylene 40.0 1.160 •1.21X 35.658 1053089 1.344 1.447 •7.1X 

CALIBRATION RF's from : 05-Aug-86 USED THE AVERAGE RRT and INT.STD . Areas TO COMPUTE DELTA X 



< STO i 
«TD CONC. 
6C/MS Ffle f 

: N$860186 w/ IS NS860189 
: DAILY STD AO ppt PAH 
I STD17 

Extract Vol., mt 1.000 
Saople Vol.. L 1.000 
Date Analyze : 08/20/86 

Internal Std. Cone, ng/ml RT (mtn) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.127 259799 547101 •52.5X 
Phenanthrene-dIO 62.5 20.897 781017 1527126 -48.9X 
Benz(a)pyrene-d12 49.6 31.115 656389 957487 -31.4X 

Group 1 Cone, ng/ml AVG. RRT RRT Delta X RT (fflin) Area RF Cal. RF's Delta X 

benzofuran 46.0 0.564 -2.69X 9.395 216590 0.961 1.598 •39.9X 
dihydrolnden 41.0 0.604 •2.55X 10.084 135572 0.675 0.924 -27.0X 
Indene 40.0 0.613 -2.35X 10.247 229018 1.168 1.198 •2.5X 
Naphthalene-d8 (Surr.) 39.0 0.748 •1.23X 12.648 365310 1.911 2.442 -21.7X 
Naphthalene 40.0 0.750 -1.26X 12.682 736154 3.754 3.515 6.8X 
Benz(b)thio 66.0 0.758 -1.21X 12.834 331300 1.024 2.027 -49.5X 
Quinollne 47.0 0.798 •0.80X 13.555 234072 1.016 0.976 4.IX 
Indole 48.0 0.841 -0.05X 14.398 63071 0.268 1.135 -76.4X 

<^thyl 40.0 0.848 -0.71X 14.419 297382 1.517 1.832 -17.2X 
:hyl 35.0 0.864 -0.61X 14.700 355190 2.070 1.825 13.5X 

r^ienyl 44.0 0.917 -0.24X 15.661 1095663 5.080 18.290 •72.2X 
Acenaphthylene 40.0 0.977 -0.05X 16.730 339162 1.730 1.578 9^X 
Acenaphthene 40.0 1.004 •0.02X 17.200 308385 1.573 1.417 11.OX 
Dibenzofuran 48.0 1.027 0.13X 17.620 403124 1.713 2.378 •28.OX 

Gro(4> II 

Flourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 261883 0.551 0.517 6.8X 
Fluorene 40.0 0.891 •0.61X 18.497 347027 0.694 0.764 -9. IX 
Dibenzothlophene 48.0 0.990 •0.23X 20.635 458863 0.765 1.088 •29.7X 
Phenanthrene 40.0 1.004 •0.17X 20.9U 783333 1.567 1.596 •1.8X 
Anthracene 40.0 1.010 -0.17X 21.063 476989 0.954 0.929 2.7X 
Acridfne 41.0 1.015 •0.11X 21.186 269979 0.527 0.458 15.0X 
Carbazole 43.0 1.029 0.18X 21.546 376254 0.700 0.726 •3.5X 
Fluoranthene 40.0 1.147 0.20X 24.023 636241 1.273 1.180 7.9X 

ene-dIO (Surr.) 40.0 1.172 0.23X 24.550 437170 0.875 0.801 9.2X 
• ene 40.0 1.174 0.24X 24.590 690557 1.382 1.273 8.5X 

Groip III 

Benz(e)anthracene 40.0 0.883 0.78X 27.678 629952 1.190 1.263 -5.8X 
Chrysene-d12 (Surr.) 39.0 0.884 0.78X 27.726 219839 0.426 0.473 •9.9X 
Chrysene 40.0 0.883 1.10X 27.783 705953 1.334 1.485 -10.2X 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 1553085 1.467 1.655 •11.4X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 672988 1.130 1.796 -37.IX 
Benz(a)pyrene 40.0 1.002 •0.04X 31.172 614231 1.160 1.200 -3.3X 
Perylene-d12 (Surr.) 38.0 1.008 -0.10X 31.338 474072 0.943 0.710 32.8X 
Perylene 34.0 1.010 •0.13X 31.399 499212 1.109 1.255 -11.6X 
Indeno(123,cd)pyrene 40.0 1.124 -0.81X 34.684 659795 1.246 1.479 -15.7X 
Dibenz(ah)anthracene 40.0 1.126 -0.83X 34.741 444371 0.839 0.966 -13.IX 
Benzo(gh1)peryIene 40.0 1.160 -1.21X 35.658 682903 1.290 1.447 -10.9X 

CALIBRATION RF's from : OS-AU9-86 USED THE AVERAGE RRT and INT.STD. Areas TO COHPUTE DELTA X 



* , STD i : HS860186 M/ IS NS860189 Extract Vol., ml 1.000 
. STD'CONC. : DAILY STD 40 ppt PAH Sample Vol., L 1.000 

GC/N^File# : STD19 Date Analyze : 08/21/86 

Internal Std. Cone. ng/ml RT (mln) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.127 1433973 547101 162.1X 
Phenanthrene-dIO 62.5 20.897 4316564 1527126 182.7X 
Benz(a)pyrene-d12 49.6 31.115 2611658 957487 172.8X 

Groif) 1 Cone. ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cel. RF's Delta X 

benzofuran 46.0 0.564 -2.69X 9.395 1044087 0.839 1.598 •47.5X 
dihydroinden 41.0 0.604 •2.55X 10.084 662943 0.598 0.924 •35.3X 
indene 40.0 0.613. -2.35X 10.247 1079914 0.998 1.198 •16.7X 
Naphthalene-d& (Surr.) 39.0 0.748 -1.23X 12.648 1750421 1.659 2.442 -32.IX 
Naphthalene 40.0 0.750 •1.26X 12.682 3560462 3.290 3.515 -6.4X 
Benz(b)th1o 66.0 0.758 •1.21X 12.834 1490925 0.835 2.027 -58.8X 
Ouinoline 47.0 0.798 -0.80X 13.555 1051403 0.827 0.976 •15.3X 
Indole 48.0 0.841 -0.05X 14.398 56554 0.044 1.135 -96.2X 
2-inethyl 40.0 0.848 -0.71X 14.419 1509204 1.395 1.832 •23.9X 

methyl 35.0 0.864 •0.61X 14.700 1728752 1.826 1.825 o.ox 
.iphenyl 44.0 0.917 -0.24X 15.661 10601185 8.905 18.290 •51.3X 
Acenaphthylene 40.0 0.977 -0.05X 16.730 1760129 1.626 1.578 3.IX 
Acenaphthene 40.0 1.004 -0.02X 17.200 1488970 1.376 1.417 -2.9X 
Dlbenzofuran 48.0 1.027 0.13X 17.620 2096149 1.614 2.378 -32.IX 

Group II 

Flourene-dIO (Surr.) 38.0 0.887 -0.58X 18.432 1488595 0.567 0.517 9.8X 
Fluorene 40.0 0.891 -0.61X 18.497 1823321 0.660 0.764 -13.6X 
Oibenzothiophene 48.0 0.990 •0.23X 20.635 2267823 0.684 1.088 -37.1X 
Phenanthrene 40.0 1.004 -0.17X 20.944 4675784 1.693 1.596 6.0X 
Anthracene 40.0 1.010 •0.17X 21.063 2538572 0.919 0.929 -1.1X 
Acridine 41.0 1.015 -0.11X 21.186 1400846 0.495 0.458 8.0X 
Carbazole 43.0 1.029 0.18X 21.546 1847126 0.622 0.726 -14.3X 
Fluoranthene 40.0 1.147 0.20X 24.023 3092535 1.119 1.180 •5.IX 
>rene-d10 (Surr.) 40.0 1.172 0.23X 24.550 2164681 0.784 0.801 -2.2X 
/rene 40.0 1.174 0.24X 24.590 3258231 1.179 1.273 -7.4X 

Gro(N3 III 

Benz(a}anthracene 40.0 0.883 0.78X 27.678 2400442 1.140 1.263 -9.7X 
Chrysene-d12 (Surr.) 39.0 0.884 0.78X 27.726 993471 0.484 0.473 2.3X 
Chrysene 40.0 0.883 1.10X 27.783 2798909 1.329 1.485 -10.5X 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 6194480 1.471 1.655 -11.IX 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 2606745 1.100 1.796 -38.8X 
Benz(a)pyrene 40.0 1.002 •0.04X 31.172 2398781 1.139 1.200 •5.IX 
Perylene-d12 (Surr.) 38.0 1.008 -0.10X 31.338 2045375 1.022 0.710 44.0X 
Perylene 34.0 1.010 •0.13X 31.399 2006881 1.121 1.255 •10.7X 
I ndeno( 123, cd)pyrenie 40.0 1.124 -0.81X 34.684 2320766 1.102 1.479 •25.5X 
Dibenz(ah)anthracene 40.0 1.126 -0.83X 34.741 1608813 0.764 0.966 -20.9X 
Benzo(ghi)perylene 40.0 1.160 •1.21X 35.658 2497927 1.186 1.447 -18.1X 

CALIBRATION RF •s from : 05-AIJQ-86 USED THE AVERAGE RRT and INT.STD. Areas TO COMPUTE DELTA X 

Sei^ 

Mr 

Mr 



STD « » : NS860186 H/ IS NS860189 Extract Vol., ml 1.000 
' STD CONC. : DAILY STD 40 ppt PAN Sanple Vol., L 1.000 

0C/MS^F1lei : STD20 Date Analyze : 08/22/86 

Internal Std. Cone. ns/ml RT (min) Area AVG. Area 

Aeenaphthene-dIO 53.0 17.127 1291384 547101 
Phenanthrene-dIO 62.5 20.897 4197166 1527126 
Benz(a)pyrene-d12 49.6 31.115 3941520 957487 

Group I Cone. ng/ml AVG. RRT RRT Delte X RT (min) Area RF Cal. RF'S 

benzofuran 46.0 0.564 •2.69X 9.395 865142 0.772 1.598 
dihydroinden 41.0 0.604 -2.55X 10.084 558445 0.559 0.924 
indene 40.0 0.613 -2.35X 10.247 931603 0.956 1.198 
Naphthalene-d8 (Surr.) 39.0 0.748 -1.23X 12.648 1481060 1.559 2.442 
Naphthalene 40.0 0.750 -1.26X 12.682 3160783 3.243 3.515 
Benz(b>th1o 66.0 0.758 -1.21X 12.834 1295587 0.806 2.027 
Ouinollne 47.0 0.798 -0.80X 13.555 1017216 0.888 0.976 
Indole 48.0 0.841 -0.05X 14.398 308159 0.263 1.135 
2-iiiethyl 40.0 0.848 -0.71X 14.419 1271491 1.305 1.832 

A methyl 35.0 0.864 -0.61X 14.700 1433650 1.681 1.825 
phenyl 44.0 0.917 -0.24X 15.661 4689075 4.374 18.290 

Acenaphthylene 40.0 0.977 -0.05X 16.730 1747840 1.793 1.578 
Acenaphthene 40.0 1.004 -0.02X 17.200 1348314 1.383 1.417 
Dibenzofuran 48.0 1.027 0.13X 17.620 1958734 1.675 2.378 

Group II 

Flourene-dlO (Surr.) 38.0 0.887 -0.58X 18.432 1399134 0.548 0.517 
Fluorene 40.0 0.891 •0.61X 18.497 1714146 0.638 0.764 
Dibenzothiophene 48.0 0.990 -0.23X 20.635 2170791 0.673 1.088 
Phenanthrene 40.0 1.004 •0.17X 20.944 3744878 1.394 1.596 
Anthracene 40.0 1.010 -0.17X 21.063 2459635 0.916 0.929 
Acridine 41.0 1.015 -0.11X 21.186 1572738 0.571 0.458 
Carbazole 43.0 1.029 0.18X 21.546 1899506 0.658 0.726 
Fluoranthene 40.0 1.147 0.20X 24.023 3454406 1.286 1.180 
vrene-d10 (Surr.) 40.0 1.172 0.23X 24.550 2541121 0.946 0.801 
/rene 40.0 1.174 0.24X 24.590 3790257 1.411 1.273 

Group III 

Benz(a)anthracene 40.0 0.883 0.78X 27.678 3241832 1.020 1.263 
Chrysene-d12 (Surr.) 39.0 0.884 0.7SX 27.726 1240950 0.400 0.473 
Chrysene 40.0 0.883 1.10X 27.783 3612274 1.136 1.485 
BenzofIuoranthenes 80.0 0.973 0.21X 30.327 8536010 1.343 1.655 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 3397648 0.950 1.796 
Bera(a)pyrene 40.0 1.002 -0.04X 31.172 3620449 1.139 1.2«> 
Perylene-d12 (Surr.) 38.0 1.008 -0.10X 31.338 2889365 , 0.957 0.710 
Perylene 34.0 1.010 •0.13X 31.399 2876223 1.065 1.255 
lndeno(123,cd)pyrene 40.0 1.124 -0.81X 34.684 3258938 1.025 1.479 
Dibenz(ah)anthracene 40.0 1.126 -0.83X 34.741 2643516 0.832 0.966 
Benzo(sh1)perylene 40.0 1.160 -1.21X 35.658 3290500 1.035 1.447 

136.0X 
174.8X 
311.7X 

•51.7X ^ 
-39.5X 
-20.2X 
•36.2X ̂  
-7.7X 

•60.3X ̂  
-9.0X 
-76.8X X-
•2B.8X 
•7.9X 
-76.1X -it 
13.7X 
•2.4X 
-29.6X 

6.1X 
-16.4X 
-38.1X 
-12.7X 
-1.5X 
24.7X 
-9.4X 
9.0X 
18.1X 
10.8X 

•19.2X 
-15.3X 
-23.SX 
-18.9X 
-47.IX 

•5.IX 
34,7X 
-15,2X 
•30.7X 
-13.9X 
-28.5X 

CALIBRATION RF'S from : 05-Auo-86 USED THE AVERAGE RRT and INT.STD. Areas TO COMPUTE DELTA X 



STD « 
STD*CONC. 
CC/MS>FUe # 

NS860186 u/ IS MS860189 
DAILY STD 40 ppt PAH 
STD21 

Extract Vol., ml 1.000 
Sample Vol., L 1.000 
Date Analyze : 08/25/86 

Internal Std. Cone, ns/nl RT (min) Area AVG. Area Delta X 

AcPnaphthene-dIO 53.0 17.127 1033477 547101 88.9X 
Phcnanthrene-dIO 62.5 20.897 3237622 1527126 112.0X 
Benz(a)pyrene-d12 49.6 31.115 2759030 957487 188.2X 

Group I Cone, ng/nl AVG. RRT RRT Delta X RT (min) Area RF 1 Cal. RF's Delta X 

benzofuran 46.0 0.564 •2.69X 9.395 882542 0.984 1.598 •38.4X ^ 
dihydrolnden 41.0 0.604 •2.55X 10.084 597985 0.748 0.924 •19.1X 
Indene 40.0 0.613 •2.35X 10,247 958124 1.228 1.198 2.5X 
Naphthalene-d8 (Surr.) 39.0 0.748 •1.23X 12.648 1363196 1.793 2.442 •26.6X 
Naphthalene 40.0 0.750 •1.26X 12.682 3339820 4.282 3.515 21.8X 
Benz(b)th<o 66.0 0.758 •1.21X 12.834 1172605 0.911 2.027 •55.IX -Jf 
Oulnollne 47.0 0.798 •0.80X 13.555 822442 0.897 0.976 •8.1X 
Indole 48.0 0.841 •0.05X 14.398 308159 0.329 1.135 -71.OX ^ 
2-niethyl 40.0 0.848 •0.71X 14.419 1110649 1.424 1.832 •22.3X 

lethyl 35.0 0.864 -0.61X 14.700 1230030 1.802 1.825 -1.2X 
phenyl 44.0 0.917 •0.24X 15.661 3318975 3.868 18.290 -78.8X jf-

Acenaphthylene 40.0 0.977 -0.05X 16.730 1416988 1.817 1.578 15.IX 
Acenaphthene 40.0 1.004 •0.02X 17.200 1110958, 1.424 1.417 0.5X 
Dibenzofuran 48.0 1.027 0.13X 17.620 1587670 1.696 2.378 -28,7X 

Group II 

Flourene-dIO (Surr.) 38.0 0.887 •0.58X 18.432 1122280 0.570 0.517 10.4X 
Fluorene 40.0 0.891 -0.61X 18.497 1384609 0.668 0.764 •12,5X 
DIbenzothiophene 46.0 0.990 -0.23X 20.635 1816455 0.731 1.088 -32.9X 
Phenanthrene 40.0 1.004 -0.17X 20.944 3406010 1.644 1.596 3.0X 
Anthracene 40.0 1.010 -0.17X 21.063 2052176 0.990 0.929 6.6X 
Acrldlne 41.0 1.015 -0.11X 21.186 1173501 0.553 0.458 20.6X 
Carbazole 43.0 1.029 0.18X 21.546 1289618 0.579 0,726 -20.2X 
Fluoranthene 40.0 1.147 0.20X 24.023 2656485 1.282 1.180 8.6X 
•>vrene-d10 (Surr.) 40.0 1.172 0.23X 24.550 1863563 0.899 0.801 12.2X 

rene 40.0 1.174 0.24X 24.590 2898802 1.399 1.273 9.9X 

Group III 

Benz(a)anthracene 40.0 0.883 0.78X 27.678 2891074 1.299 1.263 2.9X 
Chrysene-d12 (Surr.) 39.0 0.884 0.78X 27.726 1028398 0.474 0.473 0.3X 
Chryeene 40.0 0.883 1.10X 27.783 2937957 1.320 1.485 -11.IX 
Benzofluoranthenes 80.0 0.973 0.21X 30.327 7026687 1.579 1.655 •4.6X 
Benz(e)pyrene 45.0 0.997 0.02X 31.038 2697761 1.078 1.796 -40.0X ^ 
Benz(a)pyrene 40.0 1.002 -0.04X 31.172 2511393 1.129 1.200 -5.9X 
Perylene-d12 (Surr.) 38.0 1.008 •0.10X 31.338 2104781 0.996 0.710 40.2X ^ 
Perylene 34.0 1.010 •0.13X 31.399 2015527 1.066 1.255 -15.1X 
Indeno(123,cd)pyrene 40.0 1.124 •0.81X 34.684 2240980 1.007 1.479 -31.9X 
Dfbenz(ah)anthracene 40.0 1.126 •0.83X 34.741 1958632 0.880 0.966 -8.9X 
Benzo(Bhl)perylene 40.0 1.160 •1.21X 35.658 2642231 1.188 1.447 -17.9X 

CALIBRATION RF's from : 05-Aug-86 USED THE AVERAGE RRT and INT.STD. . Areas TO COMPUTE DELTA X 



' STt) .i 
^STO COHf. 
6C/MS File i 

NS860249 u/ IS MS860189 
DAILY STD 40 ppt PAH 
STD30 

Extract Vol., ml 1.000 
Sample Vol., L 1.000 
Date Analyxe : 09/10/86 

Internal Std. Cone, ng/ml RT (min) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.755 582645 547101 6.5X 
Phenanthrene-dIO 62.5 21.573 1605369 1527126 5.IX 
Benx(a)pyrene-d12 49.6 32.132 903358 957487 -5.7X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cal. RF>s Delta X 

benzofuran 46.0 0.564 -0.86X 9.922 554242 1.096 1.598 •31.4X 
dihydroinden 41.0 0.604 -0.72X 10.649 339238 0.753 0.924 -18.6X 
indene 40.0 0.613 -0.68X 10.804 566402 1.288 1.198 7.5X 
Naphthalene-d8 (Surr.) 39.0 0.748 -0.34X 13.230 812419 1.895 2.442 -22,4X 
Naphthalene 40.0 0.750 -0.37X 13.266 1542800 3.509 3.515 -0.2X 
Banz(b)th{o 66.0 0.758 -0.36X 13.419 715730 0.986 2.027 •51.3X 
Quinoline 47.0 0.798 •0.25X 14.130 345501 0.669 0.976 -31.5X 
Indole 48.0 0.841 •0.13X 14.915 454886 0.862 1.135 •24.IX 

nhyl 40.0 0.848 -0.16X 15.031 609671 1.386 1.832 •24.3X 
thyl 35.0 0.864 -0.16X 15.307 720397 1.872 1.825 2.6X 

Biphenyl 44.0 0.917 -0.03X 16.270 5526034 11.424 18.290 •37.5X 
Acenaphthylene , 40.0 0.977 -O.OOX 17.352 669644 1.523 1.578 •3.5X 
Acenaphthene 40.0 1.004 0.01X 17.836 622593 1.416 1.417 •0.1X 
Dibenzofuran 48.0 1.027 O.OSX 18.252 926330 1.755 2.378 •26.2X 

Groi4> II 

Flourene-dIO (Surr.) 38.0 0.887 •0.28X 19.084 600616 0.615 0.517 19.1X 
Fluorene 40.0 0.891 •0.33X 19.150 769291 0.749 0.764 •1.9X 
Dibenzothiophene 48.0 0.990 -0.21X 21.307 941527 0.764 1.088 •29.8X 
Phenanthrene 40.0 1.004 -0.15X 21.624 1579133 1.537 1.596 -3.7X 
Anthracene 40.0 1.010 -0.19X 21.740 971422 0.945 0.929 1.7X 
Acridine 41.0 1.015 •0.17X 21.860 551517 0.524 0.458 14.3X 
Carbazole 43.0 1.029 -0.10X 22.181 715433 0.648 0.726 •10.8X 
riuoranthene 40.0 1.147 •0.08X 24.730 1112671 1.083 1.180 -8.2X 

tne-dlO (Surr.) 40.0 1.172 -0.04X 25.277 813464 0.792 0.801 •1.2X 
,.-ene 40.0 1.174 -0.03X 25.317 1251829 1.218 1.273 •4.3X 

Group III 

Benz(a)anthracene 40.0 0.883 0.22X 28.424 1005195 1.380 1.263 9.3X 
Chrysene-d12 (Surr.) 39.0 0.884 0.23X 28.476 384103 0.541 0.473 14.4X 
Chrysene 40.0 0.883 0.54X 28.531 1199153 1.646 1.485 10.8X 
BenzofIuoranthenes 80.0 0.973 0.04X 31.266 2493914 1.712 1.655 3.4X 
Benz(e)pyrene 45.0 0.997 -0.03X 32.039 1073139 1.309 1.796 •27.1X 
Benz(a)pyrene 40.0 1.002 •0.G3X 32.196 921797 1.265 1.200 5.5X 
Perylene-d12 (Surr.) 38.0 1.008 •0.06X 32.375 713290 1.031 0.710 45. IX 
Perylene 34.0 1.010 •0.05X 32.452 779864 1.259 1.255 0.3X 
Indeno(123,cd)pyrene 40.0 1.124 0.54X 36.305 739926 1.016 1.479 •31.3X 
Dfbenz(ah)anthracene 40.0 1.126 0.56X 36.378 470921 0.646 0.966 •33.IX 
Benzo(9hi)perylene 40.0 1.160 0.47X 37.449 844438 1.159 1.447 •19.9X 

CALIBRATION RF'a from : 05Aug-86 USED THE AVERAGE RRT and INT.STD . Areas TO COMPUTE DELTA X 



, ,STO « 
\ STIT CONC. 

GC/N9 File « 

: NS860186 w/ IS HS860189 
: DAILY STO 40 ppt PAH 
; ST037 

Extract Vol., ml 1.000 
Sample Vol., L 1.000 
Date Analyze : 10/14/86 

Internal Std. Cone, np/ml RT (min) Area AVG. Area Delta X 

Acenaphthene-d10 
Phenanthrene-dIO 
Benz(a)pyrene-d12 

53.0 
62.5 
49.6 

17.787 
21.610 
32.179 

587277 
1206059 
875034 

676028 -13.IX 
2042693 -41,OX 
1136717 -23.0X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cal. RF's Delta X 

benzofuran 40.0 0.559 -0.02X 9.943 503147 1.135 1.024 10.8X 
dihydroinden 40.0 0.600 -0.04X 10.671 284139 0.641 0.639 0.4X 
fndene 40.0 0.604 0.84X 10.830 476191 1.074 1.051 2.2X 
Naphthalene-dS (Surr.) 40.0 0.745 -0.03X 13.252 700071 1.579 1.687 -6.4X 
Naphthalene 40.0 0.748 -0.03X 13.292 1160616 2.619 2.726 -3.9X 

Benz(b)th1o 40.0 0.756 -0.01X 13.447 665127 1.501 1.493 0.5X 

Oufnollne 40.0 0.796 -0.05X 14.155 309936 0.699 0.826 -15.3X 

Indole 40.0 0.840 -3.02X 14.495 384850 0.868 1.040 •16.5X 

2-inethyl 40.0 0.847 0.01X 15.060 585198 1.320 1.412 -6.5X 

methyl 40.0 0.862 -0.03X 15.331 639333 1.442 1.551 -7.0X 

.ii phenyl 40.0 0.916 -O.OOX 16.294 3475051 7.840 8.654 -9.4X 
Acenaphthylene 40.0 0.977 -O.OOX 17.384 633181 1.429 1.631 -12.4X 
Acenaphthene 40.0 1.005 O.OOX 17.868 564804 1.274 1.542 -17.4X 

Dibenzofuran 40.0 1.028 O.OOX 18.286 875104 1.974 2.192 -9.9X 

Group 11 

Flourene-dIO (Surr.) 40.0 0.884 -0.02X 19.110 550406 0.713 0.571 . 24.8X 

Fluorene 40.0 0.888 -0.04X 19.178 727777 0.943 0.741 27.2X 
Dibenzothiophene 40.0 0.988 -0.02X 21.339 1073377 1.391 0.978 42.2X ^ 
Phenanthrene 40.0 1.002 -0.03X 21.653 2303849 2.985 2.104 41.9X -if-
Anthracene 40.0 1.008 -0.02X 21.771 1057303 1.370 1.056 29.7X 
Aeridine 40.0 1.013 -0.02X 21.892 543009 0.703 0.608 15.7X 
Carbazole 40.0 1.028 -O.OOX 22.212 608913 0.789 0.738 6.9X 

Fluoranthene 40.0 1.146 -0.01X 24.768 1196683 1.550 1.314 18.0X 

"»yrene-d10 (Surr.) 40.0 1.171 -0.01X 25.310 718420 0.931 0.851 9.4X 

yrene 40.0 1.173 -0.01X 25.351 1242041 1.609 1.419 13.4X 

Gro(4) 111 

Benz(a)anthraeene 40.0 0.884 0.01X 28.465 1003694 1.422 1.468 -3.IX 

Chrysene-d12 (Surr.) 40.0 0.886 -0.01X 28.510 304729 0.432 0.537 -19.5X 

Chrysene 40.0 0.888 0.01X 28.571 1303564 1.847 1.756 5.2X 

Benzofluoranthenes 80.0 0.973 0.01X 31.318 2360456 1.672 1.869 -10.5X 

Benz(e)pyrene 40.0 0.997 0.02X 32.094 1300334 1.843 1.610 14.5X 

Benz(a)pyrene 40.0 1.002 -O.OOX 32.245 867477 1.229 1.414 -13.IX 

Perylene-d12 (Surr.) 40.0 1.008 O.OOX 32.428 635958 0.901 1.184 -23.9X 

Perylene 40.0 1.010 0.02X 32.505 747630 1.059 1.283 -17.4X 

lndeno(123,ed)pyrene 40.0 1.131 0.01X 36.385 763790 1.082 1.166 -7.2X 

Dlbenz(ah)anthraeene 40.0 1.133 0.02X 36.460 485534 0.688 0.772 -10.9X 

Benzo(9hi)perylene 40.0 1.166 -0.02X 37.526 1005524 1.425 1.287 10.8X 

CALIBRATION RF's from : 05-Sep-86 USED THE AVERAGE RRT and INT.STO. Areas TO COMPUTE DELTA X 



.STO CONC. 
GC/MS F'lle i 

NS860249 H/ IS MS860189 
DAILY STO 40 ppt PAH 
STD38 

Extract Vol., al 1.000 
Sanple Vol., L 1.000 
Date Analyze : 10/15/86 

Internal Std. Cone, ng/ml RT (min) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.779 924958 676028 36.8X 
Phenanthrene-dIO 62.5 21.598 1814104 2042693 •11.2X 
8enz(a)pyrene-d12 49.6 32.163 1572244 1136717 38.3X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (nin) Area RF Cal. RF's Delta X 

benzofuran 40.0 0.559 -0.04X 9.936 588487 0.843 1.024 •17.7X 
dihydrolnden 40.0 0.600 -0.07X 10.663 353733 0.507 0.639 •20.7X 
indene 40.0 0.604 0.80X 10.820 577970 0.828 1.051 •21.2X 
Naphthalene-d8 (Surr.) 40.0 0,745 •0.01X 13.249 884756 1.267 1.687 -24.9X 
Maphthalene 40.0 0.748 -0.02X 13.287 1281026 1.835 2.726 -32.7X 
Benz(b)thio 40.0 0.756 •0.03X 13.438 795501 1.140 1.493 -23.7X 
Quinolfne 40.0 0.796 -0.04X 14.149 420605 0.603 0.826 -27.OX 
Indole 40.0 0.840 0.01X 14.941 596587 0.855 1.040 -17.8X 
" -^thyl 40.0 0.847 •0.02X 15.048 684528 0.981 1.412 -30.5X 

thyl 40.0 0.862 -0.04X 15.323 838144 1.201 1.551 -22.6X 
.xienyl 40.0 0.916 -0.03X 16.282 2908347 4.166 8.654 -51.9X ^ 

Acenaphthylene 40.0 0.977 -0.03X 17.371 976683 1.399 1.631 -14.2X 
Acenaphthene 40.0 1.005 -0.02X 17.856 853593 1.223 1.542 -20.7X 
Dibenzofuran 40.0 1.028 •0.03X 18.272 1237864 1.773 2.192 -19.1X 

Group II 

Flourene-dIO (Surr.) 40.0 0.884 -0.03X 19.097 750362 0.646 0.571 13.IX 
Fluorene 40.0 0.888 •0.03X 19.170 1057143 0.911 0.741 22.8X 
Dibenzothlophene 40.0 0.988 -0.02X 21.328 1358671 1.170 0.978 19.7X 
Phenanthrene 40.0 1.002 •0.01X 21.644 1998550 1.721 2.104 -18.2X 
Anthracene 40.0 1.008 •0.02X 21.759 1369640 1.180 1.056 11.7X 
Acrldine 40.0 1.013 -0.02X 21.879 762303 0.657 0.608 8.OX 
Carbazole 40.0 1.028 -0.01X 22.199 1007931 0.868 0.738 17.7X 
Fluoranthene 40.0 1.146 •0.01X 24.754 1884070 1.623 1,314 23.5X 
•rene-dlO (Surr.) 40.0 1.171 -0.04X 25.289 1259769 1.085 0.851 27.5X 
,rene 40.0 1.173 -0.03X 25.330 2019824 1.740 1.419 22.6X 

Group III 

Benz(a)anthracene , 40.0 0.884 0.01X 28.451 1711335 1.350 1.468 -8.1X 
Chry8ene-d12 (Surr.) 40.0 0.886 -0.01X 28.496 539736 0.426 0.537 -20.7X 
Chryaene 40.0 0.888 0.01X 28.556 2053667 1.620 1.756 -7.8X 

Benzofluoranthenes 80.0 0.973 -0.11X 31.264 4140310 1.633 1.869 -12.6X 

Benz(e)pyrene 40.0 0.997 -0.01X 32.069 17B3620 1.407 1.610 -12.6X 

Benz(a)pyrene 40.0 1.002 •o.oox 32.228 1615923 1.274 1.414 -9.9X 

Perylene-d12 (Surr.) 40.0 1.008 •0.01X 32.409 1143686 0.902 1.184 -23.8X 

Perylene 40.0 1.010 •0.01X 32.481 1399264 1.104 1.283 -14.0X 

Indeno(123,cd)pyrene 40.0 1.131 •0.02X 36.355 1366526 1.078 1.166 -7.6X 

D<benz(ah)anthracene 40.0 1.133 •0.04X 36.421 879894 0.694 0.772 -10.2X 

Benzo(9hI)perylene 40.0 1.166 •0.02X 37.507 1529128 1.206 1.287 -6.3X 

CALIBRATION RF>s from : 05-Sep-86 USED THE AVERAGE RRT and INT.STD . Areas TO COMPUTE DELTA X 



Oo- C'c* I * . C kc 
<STS5 

>STD CMC. 
GC/MS File # 

: NS860249 w/ IS NS860256 Extract Vol.. ml 1.000 
: DAILY STD 40 ppt PAH Sample Vol., L 1.000 
: 8TD51 Date Analyze : 11/25/86 30 

Internal Std. Cone, ng/ml RT (fflin) Area AVG. Area Delta X 

Acenaphthene-dIO 53.0 17.127 1207221 734295 64.4X 
Phenanthrene-dIO 62.5 ' 20.897 1677718 1184552 41.6X 
Benz(a)pyrene-d12 49.6 31.115 81^3 801742 2.1X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (min) Area RF Cal. RF's Delta X 

benzofuran 40.0 0.549 -0.05X 9.395 1338385 1.469 1.303 12.8X 
dlhydroinden 40.0 0.589 -0.04X 10.084 831976 0.913 0.783 16.6X 
Indene 40.0 0.599 -0.04X 10.247 1306239 1.434 1.310 9.4X 
Naphthalene-dS (Surr.) 40.0 0.739 •0.03X 12.648 1658104 1.820 2.018 •9.8X 

Naphthalene 40.0 0.741 •0.05X 12.682 3235255 3.551 2.752 29.0X 
Benz(b)thio 40.0 0.750 •0.10X 12.834 1618251 1.776 1.739 2.1X 
Quinollne 40.0 0.792 •O.IBX 13.555 1222473 1.342 0.989 35.6X ̂  
Indole 40.0 0.841 -0.10X 14.398 1336256 1.467 1.485 •1.3X 
" -wthyl 40.0 0.843 •0.08X 14.419 1322480 1.452 1.019 42.4X ̂  

thyl 40.0 0.859 •0.02X 14.700 1521530 1.670 1.459 14.5X 
..phenyl 40.0 0.915 -0.03X 15.661 2672347 2.933 3.395 •13.6X 
Acenaphthylene 40.0 0.976 O.KX 16.730 1455192 1.597 1.540 3.7X 
Acenaphthene 40.0 1.005 •0.03X 17.200 1218769 1.338 1.268 5.5X 
Dlbenzofuran 40.0 1.029 •0.02X 17.620 1688463 1.853 1.619 14.5X 

Group II 

Flourene-dIO (Surr.) 40.0 0.882 -0.01X 18.432 929631 0.866 0.770 12.4X 
Fluorene 4O.0 0.885 •0.02X 18.497 1273985 1.186 1.034 14.7X 
D<benzothiophene 40.0 0.987 0.02X 20.635 1198664 1.116 1.173 •4.9X 
Phenanthrene 40.0 1.002 -0.02X 20.944 1757786 1.637 2.154 •24.OX 
Anthracene 40.0 1.008 0.02X 21.063 1344146 1.252 1.221 2.5X 
Acridlne 40.0 1.014 -O.OOX 21.186 716591 0.667 0.776 •14.OX 
Carbazole 40.0 1.031 0.05X 21.546 1059626 0.987 1.026 •3.8X 
Fluoranthene 40.0 1.149 0.02X 24.023 1268602 1.181 1.448 •18.4X 
rene-dIO (Surr.) 40.0 1.175 0.08X 24.550 813209 0.757 0.920 -17.7X 
rene 40.0 1.177 , 0.01X 24.590 1350589 1.258 1.525 -17.5X 

Group III 

Benz(a)anthracene 40.0 0.889 O.OIX 27.678 838970 1.271 1.493 •14.9X 
Chrysene-d12 (Surr.) 40.0 0.891 0.01X 27.726 272804 0.413 0.451 •8.5X 
Chrysene 40.0 0.893 O.IBX 27.783 917174 1.389 1.513 •8.2X 

Benzofluoranthenes 80.0 0.975 •O.OIX 30.327 1834622 1.390 2.388 •41.8X ^ 
Benz(e)pyrene 40.0 0.998 •O.OOX 31.038 824836 1.249 1.841 •32.IX 

Benz(a)pyrene 40.0 1.002 O.OOX 31.172 784675 1.189 1.451 •18.1X 

Perylene-d12 (Surr.) 40.0 1.007 O.OOX 31.338 585425 0.887 1.074 •17.4X 

Perylene 40.0 1.009 •O.OOX 31.399 677032 1.026 1.316 •22.IX 
Indeno(123,cd)pyrene 40.0 1.115 •o.osx 34.684 822419 1.246 1.312 •5.IX 

Dibenz(ah)anthracene 40.0 1.117 •0.05X 34.741 549977 0.833 0.903 •7.7X 

Benzo(9hl)perylene 40.0 1.147 •0.07X 35.658 920431 1.394 1.336 4.3X 

CALIBRATION RF's from : 18-NOV86 USED THE AVERAGE RRT and INT.STD. , Areas TO COMPUTE DELTA X 
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J*;.;'. ERT • f 
Field ID 
GC/NS File « 

, Internal Std. 

Acenaphthene-d10 
[Phenanthrene-dlO 
[Benz(a)pyrene-d12 

Croup I 

40 
: 40 ppt PAH Dally Check 
: STD51.D 

Extract Vol., BI ̂  1.000 
Sample Vol., I ' . 1.000 
Date Analyze : 11^?4^ , 

benzofuran .* 
-(ihydrolnden 
iidene •.• 

Naphthalene-dS (Surr.) 
.Naphthalene 
Bmz(b}thlp V:': 
Quinoline 
'indole-S,'•••• • 
2-Bethylv.'' 
f.- • ' I. • . J:f 

tVmethyli^. 
Blphenyl - i ' ^ " 
Accnaphthylene ' w 
^Aeenaphthene . 
Dibenzofuran » -r. ' • • ' • • 

b.: , 6ro(4) II 

: Flourene*d10 (Surr.) 
Ftuorene ' 

^Dlbenzothlophene 
^Phenanthrene , ""i : ".i ^ 
^thraccne 

Idlne • 
irbazole ' ^ : / 

[fluoranthene ' / 
|fP]^ene*d10 (Surr.) ? 

^^^>'.Group..IirjL'. >; • -

.Benz(a)anthracene 
^Chyraene-dlZ (Surr.) • 
rChyreene*-:"• 
Benzofluoranthenea < 
'Benz(e}pyrene ^ ^ 
;^(a)pyrene 
^Perylene*d12 (Surr.) . 
IfACylene"'V ' 
:Indeno(123,cd)pyrene 
'ofbenz(ah)anthracene 
.Bmo(sh1)perylcne -

f./ • » JA- . . < . -

ng/ffll RT (Bin) Area 

53.0 17.127 1207221 
62.5 20.897 1677718 
49.6 31.115. 818603 

ng/ml RT (Bin) Area RF Cal. RF's Delta X 

.F' 

RRT 

40.0 9.395 1338385 1.469 1.598 -8. IX 0.549 ^ 
40.0 10.084 831976 0.913 0.924 •1.2X 0.589 
40.0 10.247 1306239 1.434 1.199 19,6X 0.598 
40.0 12.648 1658104 1.820 2.442 •25.5X 0.738 
40.0 12.682 3235255 3.551 3.515 1.0X 0.740 
40.0 12.834 1618251 1.776 2.025 -12.3X 0.749 
40.0 13.555 1222473 1.342 0.976 37.5X 0.791 
40.0 14.398 . 1336256 1.467 1.135 29.2X 0.841 
40.0 14.419 1322480 1.452 1.832 •20.8X 0.842 ' 
40.0 14.700 1521530 1.670 1-825 U.5X 0.858 , -
40.0 , 15.661 2672347 2.933 •> 18.290 -84.0X 0.914 
40.0 16.730 1455192 1.597 1.578. 1.2X 0.977 
40.0 17.200 ,'1218769 1.338 1.417 •5.6X 1.004 
40.0 17.620 V . 1688463 . 

J-'-
1.853 •)!I<P-578 -22.IX 1.029 • .. - '• * 

: >0.0 . .f \M8.432 929631 0.866 0.517 67.5X 0.882 
40.0^''; 18.497 v.. • 1273985 1.186 0.764 55.3X 0.885 

• i . • 
V ,, " 40.0 20.635 •> 1198664 1.116 1.088 2.6X 0.987 
• V-- 40.0, • . 20.9a • 1757786 1.637 1.593 2.8X 1.002 

40.0 . 21.063 isai46 1.252 0.930 34.6X 1.008 
40.0 21.186 716591 0.667 0.458 45.7X 1.014 

1.031-^ 40.0 vv 21.546 ^ . 1059626 0.987 0.726 35.9X 
1.014 
1.031-^ 

40.0 24.023 1268602 1.181 1.180 0.1X 1.150 ^ ft 
40.0 24.550 813209 0.757 0.801 -5.4X 1.175 -• • 40.0 24.590 1350589 1.258 1.273 •1.2X 1.177 

• :X » 

'd 
40.0 27.678 838970 1.271 1.263 '0.6X • 0.890 
40.0 27.726 272804 0.413 0.473 •12.6X 0.891 
40.0 27.783 917174 1.389 1.485 •6.4X 0.893 :># 
80.0 30.327 1834622 1.390 1.655 -16.0X 
40.0 31.038 824836 1.249 1.654 •24.5X 
40.0 31.172 784675 1.189 1.181 0.6X 1.002 
40.0 31.538 585425 0.887 0.710 24.9X 1.007'^, 
40.0 31.399 677032 1.026 1.219 •15.9X 1.009,^ 
40.0 34.684 822419 1.246 1.479 •15.8X 1.115^;, 
40.0 34.741 549977 0.833 0.966 -13.8X 1.117,^* 
40.0 35.658 920431 1.394 i.a7 :3.6X i.ia^^ 



>£VK « 
STD CONC^ 
GC/MS FUe « 

: STD73 
: DAILY 40 ppt PAH 
: ST073.I 

Extract Vol.. nl 1.000 
Sample Vol.. L 1.000 
Date Analyze : 01/29/87 

^4 dhlD 

Internal Std. Cone, ng/ml RT (min) Area AVG. Area Delta X 

Acenaphthene-dIO 
Phenanthrene-dIO 
Benz(a)pyrene-d12 

50.0 
50.0 
50.0 

17.064 
20.840 
31.045 

238467 
404943 
418532 

577946 
716761 
529645 

•58.7X 
-43.5X 
-21.0X 

Group I Cone, ng/ml AVG. RRT RRT Delta X RT (mln) Area RF Cal. RF's Delta X 

benzofuran 40.0 0.547 0.04X 9.341 307734 1.613 1.319 22.3X 
dihydroinden 40.0 0.587 0.07X 10.031 172225 0.903 0.799 13.0X 
Indene 40.0 0.597 0.01X 10.190 277447 1.454 1.228 18.5X 
Naphthalene-d8 (Surr.) 40.0 0.738 •0.01X 12.590 463517 2.430 1.923 26.3% 
Naphthalene 40.0 0.740 -0.01X 12.629 718874 3.768 2.964 27.1X 
Benz(b)thio 40.0 0.749 -0.04X 12.781 382309 2.004 1.736 15.4X 
Ouinolfne 40.0 0.792 -0.08X 13.505 236409 1.239 0.996 24.5X 
Indole 40.0 0.841 0.05X 14.354 311950 1.635 1.508 8.4X 
' --ethyl 40.0 0.842 -0.03X 14.361 314716 1.650 1.348 22.3X 

;hyl 40.0 0.858 •0.03X 14.634 316873 1.661 1.323 25.6X 
t>.,jnenyl 40.0 0.914 0.02X 15.606 865382 4.536 2.558 77.3X 4 
Aeenaphthylene 40.0 0.977 0.01X 16.670 492364 2.581 1.736 48.7% J(. 
Acenaphthene 40.0 1.005 O.OOX 17.141 362733 1.901 1.221 55.7X -Jf-
Ofbenzofuran 40.0 1.029 0.01X 17.563 409105 2.144 1.485 44.4X 

Group 11 

Flourene-dIO (Surr.) 40.0 0.882 -0.01X 18.373 208825 0.645 0.653 -1.3X 
Fluorene 40.0 0.885 -0.02X 18.439 390051 1.204 1.110 8.5X 
Dibenzothiophene 40.0 0.987 •0.03X 20.573 342246 1.056 1.116 -5.3X 

Phenanthrene 40.0 1.002 •0.02X 20.884 662246 2.044 1.916 6.7X 
Anthracene 40.0 1.008 O.OOX 21.002 504033 1.556 1.176 32.3X 

Acridine 40.0 1.014 -0.03X 21.130 204911 0.633 0.659 -4.OX 
Carbazole 40.0 1.031 0.01X 21.491 339078 1.047 0.824 27.0X 
Fluoranthene 40.0 1.150 -O.OOX 23.958 552528 1.706 1.361 25.3X 

-ene-dIO (Surr.) 40.0 1.175 0.01X 24.494 357503 1.104 0.851 29.7X 
,'ene 40.0 1.177 0.01X 24.533 571484 1.764 1.397 26.3X 

Group III 

Benz(a)anthraeene 40.0 0.889 0.03X 27.615 522568 1.561 1.599 •2.4X 
Chyrsene-d12 (Surr.) 40.0 0.891 0.03X 27.667 324565 0.969 1.008 •3.9X 

Chyrsene 40.0 0.893 0.04X 27.726 525686 1.570 1.704 -7.8X 

Benzofluoranthenes 80.0 0.975 0.01X 30.268 1473610 2.201 2.109 4.3X 

Benz(e)pyrene 40.0 0.997 0.02X 30.969 496593 1.483 1.856 -20.IX 

Benz(a)pyrene 40.0 1.002 0.03X 31.102 652723 1.949 1.867 4.4X 

Perylene-d12 (Surr.) 40.0 1.007 0.02X 31.263 330494 0.987 1.005 •USX 
Perylene 40.0 1.009 0.01X 31.323 647130 1.933 1.634 18.3X 

Indeno(123,ed)pyrene 40.0 1.114 0.02X 34.577 718095 2.145 2.072 3.5X 

Dibenz(ah)anthraeene 40.0 1.116 O.OOX 34.634 594533 1.776 1.732 2.5X 

Benzo(ghi}perylene 40.0 1.145 0.02X 35.543 664925 1.986 2.107 -5.7X 

CALIBRATION RF'S from : 27-Jan-87 USED THE AVERAGE RRT and INT.STD. . Areas TO COMPUTE DELTA X 



M 

APPENDIX A 

Initial Eive Point Calibration Curves 

Curve #1: A'.jgust 5, 19S6 

Utilired for the following sampling dates: 

Set Ml: July 15. 19B6 
,Set July EE, 1986 
Set n3: July S3, 19B6 
Set August 7, 19B6 i.. 
Set t»5: August E7, 19B6'"^ . 

Curve #E: September 5, 19B6 

Utilized for the following sampling dates: 

Set t»8; October 7\ 1986 

Curve #3: November 18, 1986 

Set #9: November r 13,, 1986 



CAL CURVE 
STD. CCNC. 

V CC/NS Fl(« f 
20 ng/*l 40 ng/nl 100 ng/ml160ng/ml 200ng/ml 40 ng/nl 
STD02 ST001 ST004 STDOS STD03 STD06 

Cal Curve 
08/05/86 
CC080S86 

Internal Std. 

Acenaphthene-dIO 
Phenanthrene •d10 
Benz(a)pyrene-d12 .J :•/ 

Croup 1 

benzefuran 

RRT RRT RRT RRT RRT RRT AVG SO - X RSO Croup 1 

benzefuran 0.563 0.564 0.564 0.564 0.564 0.564 0.564 0.000 0.035 
dlhydrolnden 0.604 0.604 0.604 0.604 0.604 0.604 0.604 0.000 0.035 

Inderw 0.612 0.613 0.613'»» 0.612 0.612 0.613 0.613 0.000 0.046 
naphtha I ene-(is (Surr.) 0.748 0.748 0.748 0.748 0.748 0.748 0.748 0.000 0.009 

Naphthalene ,J).750^, ... 0.750 0.750 0.750 0.750 0.750 0.750 0.000 0.011 

Benz(b)thlo 0.758 ' ' 0.758 0.759 0.759 0.758 0.759 0.758 0.000 0.006 

QufnoUne 0.798 0.798 0.798 0.798 0.798 0.798 0.798 0.000 0.008 

Indole . - 0.841 0.841 0.841 0.841 0.841 0.841 0.841 0.000 0.022 

2-inethyl 0.848 0.848 0.848 0.848 0.848 0.848 0.848 0.000 0.003 

1-methyl 0.863 0.863 0.864 0.864 0.864 0.864 0.864 0.000 0.033 

B^irryl 0.917 0.917 0.917 0.917 0.017 0.917 0.917 0.000 0.002 

Acenaphthylene 0.977 0.977 0.977 0.977 0.977 0.977 0.977 0.000 0.006 

Acenaphthene 1.004 1.004 1.004 1.004 1.004 1.004 1.004 0.000 0.004 

Dlbenzofuran 1.027 1.028 1.027 1.027 1.027 1.027 1.027 0.000 0.005 

Grot^ II 

Flourene-dIO (Surr.) 0.896 0.885 0.885 0.885 0.885 0.885 0.887 0.004 0.464 

Fluorene 0.900 0.889 0.889 0.889 0.889 0.889 0.891 0.004 0.464 

Dfbenzothlophene 1.000 0.988 0.988 0.988 0.988 0.988 0.990 0.005 0.466 

Phenanthrene 1.013 1.002 1.002 1.002 1.002 1.002 1.004 0.004 0.397 

Anthracene 1.020 1.008 1.008 1.008 1.008 1.008 1.010 0.005 0.464 

Acrfdlne .'V. 1.026 1.013 1.013 • 1-013 . 1.013 1.013 •1.015 0.005 0.473 

Carbazole 1.040 1.027 1.027 1.027 1.027 1.027 1.029 0.005 0.466 

Fluoranthene 1.159 • . 1.145 1.145 1.145 1.145 1.145 1.147 0.005 0.469 

Pyrene-dIO (Surr.) 1.184 1.170 1.170 1.170 1.170 1.170 1.172 0.005 0.467 

1.186 1.172 1.172 1.171 1.172 1.171 1.174 0.005 0.466 

6ro(^ 111 

8enz(a)anthracene I. 

Chry8ene-d12 (Surr.) 
Chrysene 
Benzefluoranthenes 
Benz(e)pyrene 
Benz(a)pyrene 
Perylene*d12 (Surr.) 
Perylene, 
I ndeno( 123, cd)pyr ene 
Olbenz(ah)anthraccne 
D < benzo( gh Opery I ene 

0.883 0.883 0.883 0.883 0.883 0.883 0.883 0.000 0.007 

0.884 0.884 • 0.884 0.884 0.884 0.884 0.884 0.000 0.013 

0.886 0.886 0.886 0.886 0.869 0.886 0.883 0.006 0.697 

0.971 0.972 o,^rs 0.972 0.972 0.972 0.973 0.001 0.129 

0.997 0.997 0.997 0.997 0.997 0.997 0.997 0.000 0.005 

1.002 1.002 1.002 1.002 1.002 1.002 1.002 0.000 0.004 

1.008 1.008 1.008 1.008 1.008 1.008 1.008 0.000 0.006 

1.010 1.010 1.011 1.010 1.011 1.011 1.010 0.000 0.010 

1.063 1.136 1.136 1.136 1.136 1.136 1.124 0.027 2.438 

1.064 1.138 1.138 1.138 1.138 1.138 1.126 0.027 2.439 

1.092 1.174 1.174 1.174 1.174 1.174 1.160 .0.030 2.624 

RRT.® Relative Retention Time 
».>• 



UL CURVE 
, - ETO. CORC. 
, 6C/KS riu f 

" Internal Std. 

Acenaphthene-dIO 
Phenanthrene-dlO 
Benz(a}pyrene-d12 

t 

Crot^ I 

benzofuran 
dihydrolnden 
Indene 
Naphthatene.-d8 (Surr.) 
Naphthalene 
Benz(b)th(o 
Oulnollne 
Indole 
2-inethyl 
1-methyl 

AnRphthylene 
Acenaphthene . 
DIbenzofuran . 

4:1 

20 ng/«l 40 ng/ml 100 ng/m(160ng/nl 200hg/nl 40 ng/nl 
BTD02 STDOI STD04 STDOS ST003 ST006 

Cat Curve 
08/05/86 
CC080S86 

RT 

18.026 
21.580 
32.532 

RT 

BT 

18.024 
21.847 
32.524 

BT 

10, 
10, 
11, 
13, 

13, 
14, 

.15 
15 
15, 
16 
17 
18 
18 

10.160 
10.886 
11.040 
13.476 
_13.516 

671 '-^'13.671 
380 14.379 

156 
885 
039 
476 
516 

156 
285 
559 
,523 
.618 
,107 
.521 

15.157 
15.284 
15.557 
16.521 
17.616 
18.105 
18.520 

RT 

18.029 
21.852 
32.531 

RT 

10.166 
10.897 
11.053;' 
13.481 
13.521 
13.675 
14.383 
15.167 
15.287 
15.572 
16.525 
17.621 
18.108 

18.523 

RT 

18.030 
21.855 
32.531 

RT 

10.160 
10.894 
111.043 
13.481 
13.521 
13.676 
14.384 
15.167 
15.289 
15.573 
16.527 
' 17.619 
18.111 
18.524 

RT RT AVC SO X RSO 

18.028 18.034 18.029 0.003 0.017 
21.850 21.859 21.807 0.102 0.466 
32.533 32.540 32.532 0.005 0.014 

RT RT AVC » . X BSD 

10.162 10.171 10.163 0.005 0.047 
10.890 10.900 10.892 0.006 0.051 
11.042 11.056 11.046 0.007 0.059 
13.480 13.486 13.480 0.003 0.025 
13.520 13.527 13.520 0.004 0.027 
13.674 13.680 13.675 0.003 0.023 
14.382 14.390 14.383 0.004 0.025 
15.165 15.172 15.164 0.006 0.038 
15.286 15.292 15.287 0.003 0.017 
15i571 15.578 15.568 0.008 0.049 
16.524 16.530 16.525 0.003 0.017 
17.619 17.626 17.620 0.003 0.018 
18.108 18.114 18.109 0.003 0.016 
18.522 18.528 18.523 0.003 0.014 

Croup II 

Flourene-dIO (Surr.) 19.343 19.341 19.346 19.348 19.345 19.351 19.346 0.003 0.017 

Fluorene 19.419 19.416 19.421 19.425 19.420 19.428 19.422 0.004 0.020 

Dibenzothlophene 21.581 21.578 21.585 21.582 21.587 21.586 21.583 0.003 0.015 

Fhenanthrene 21.857 21.893 21.900 21.900 21.899 21.904 21.892 0.016 0.073 

Anthracene 22.015 22.014 22.019 22.019 22.018 22.023 22.018 0.003 0.013 

Acridine ' 'S,"; 22.135 22.126 22.134 ' 22.135 22.134 22.138 22.134 0.004 0.017 

Carbazole 22.U1 22.439 22.442 22.444 22.442 22.448 22.443 0.003 0.013 
Fluoranthene jl* 25.018 25.013 25.021 25.017 25.021 25.021 25.019 0.003 0.012 
Pyrene-dIO (Surr.) 25.559 25.557 25.560 25.562 25.560 25.566 25.561 0.003 0.011 
r- -ne 25.598 25.596 25.600 25.601 25.600 K.606 25.600 0.003 0.012 

Crot^} 111 

Benz(a}anthracene t' 28.711 28.708 28.712 28.715 28.712 28.722 28.713 0.004 0.015 

Chrysene*d12 (Surr'.') 28.765 28.761 28.763 28.759 28.765 28.764 28.763 0.002 0.008 

Chrysene 28.821 28.818 28.822 28.817 28.284 28.823 28.731 0.200 0.696 

Benzoflueranthenes 31.601 31.626 31.730 31.629 31.632 31.639 31.643 0.041 0.129 

Benz(e)pyrene 32.444 32.439 32^445 32.448 32.446 32.456 32.446 0.005 0.016 

Benz(a)pyrene 32.603 32.599 32.604 32.606 32.607 32.613 32.605 0.004 0.013 

Perylene-d12 (Surr.) 32.796 32.790 32.797 32.800 32.797 32.808 32.798 0.005 0.016 

Perylene^ 32.873 32.865 32.873 32.865 32.875 32.884 32.873 0.006 0.020 

lndeno(123,cd)pyrene 34.566 36.949 36.954 36.958 36.961 36.967 36.559 0.891 2.438 

Otbenz(ah)anthracene 34.629 37.009 37.028 37.028 37.028 37.038 36.627 0.893 2.439 

Dtbenzo(gh()perylene 35.524 38.169 38.180 38.186 38.185 38.186 37.738 0.990 2.624 

FT = Betention Time 

».»• 



CAL CURVE 
8T0. COHC. 
CC/MS File « 

1 
t 

i 

20 ng/ml 40 ng/n( 100 ng/mt160ng/ml 2b0ng/Hl 40 ng/ml 
STD02 STD01 ST004 STD05 STD03 STD06 

Gal Curve 
OS/OS/86 
CC0805S6 

#1 

Internal Std. Area Area Area Area Area Area AVC SO X RSD 

Acenaph thene-d10 534245 506420 529964 521454 614701 575822 547101 36892 6.743 
Phenanthrene*d10 

.1, 1424011 1440108 1471483 1600781 1590584 1527126 84222 5.515 
Benz(a)pyrene-d12 

1 

944023 1025374 829436 1121300 939414 885377 957487 94471 9.867 

Croup 1 RF RF RF RF RF RF AVC SO. X RSD 

benzofuran 1.708 1.702 1.708 1.481 1.426 1.566 1.598 0.115 7.184 
dlhydroinden 1.073 0.966 0.965.,, 0.832 0.815 0.894 0.924 0.088 9.574 
Indene ^ 1.235 1.207 1.186"'^' 1.043 1.387 1.13i 1.198 0.104 8.716 
Naphthalene-dS (Surr.) 2.552 2.507 2.677 2.269 2.221 2.423 2.442 0.158 6.491 
Naphthalene 5.016 ,,-3.572 3.218 2.994 2.498 3.789 3.515 0.788 22.418 
Benz(b)thio 2.154 1.946 2.234 1.939 1.861 2.029 2.027 0.129 6.387 
Quinollne 1.144 0.877 1.047 1.012 0.856 0.922 0.976 0.101 10.383 
Indole 1.300 1.092 1.218 1.045 1.024 1.130 1.135 0.097 8.539 
2-inethyl " 2.282 1.767 1.862 1.619 1.551 1.912 1.832 0.238 12.970 
1-methyl 2.406 1.757 1.839 1.655 1.489 1.803 1.825 0.284 15.582 

myl 16.566 15.500 5.224 f7.955 20.293 18.290 5.622 42.888^ 
aphthylene 1.568 1.802 1.561 ^ 1.483 1.435 1.620 1.578 0.117 7.402 

Acenaphthene 1.502 1.381 1.475 1.373 1.262 1.511 1.417 0.088 6.225 
Olbenzofuran 2.589 2.364 2.400 2.360 2.186 2.370 2.378 0.117 4.926 

Group II 

Flourene-dIO (Surr.) 0.610 0.556 0.507 ,0.470 0.473 0.485 0.517 0.051 9.832 
Fluorene 0.969 0.749 0.743 0.688 0.710 0.723 0.764 0.094 12.296 
Dlbenzothiophene 1.232 1.233 0.956 0.932 0.930 1.246 1.088 0.149 13.710 
Phenanthrene 2.022 1.325 1.292 1.525 1.817 1.596 0.283 17.736 
Anthracene ,-j 1.309 0.885 0.809 0.842 0.820 0.912 0.929 0.173 18.667 
Acrldlne 0.596 0.406 0.433 - 0.488 0.426 0.400 0.458 0.068 14.837 
Carbazole 

.M 

Fluoranthene 
0.782 0.701 0.707 01779 0.692 0.694 0.726 0.039 5.367 Carbazole 

.M 

Fluoranthene 1.413 1.111 1.060 1.318 1.073 1.105 1.180 0.135 11.465 
Pyrene-dIO (Surr.) 0.774 0.798 0.766 0.962 0.745 0.763 0.801 0.074 9.183 

.. 
1.436 1.142 1.125 1.679 1.134 1.124 1.273 0.213 16.725 

w 
Group III 

9 

Benz(a)anthracene .| 1.223 1.498 1.188 1.325 1.134 1.208 1.263 0.120 9.471 
Chrysene-d12 (Surr.) 0.500 0.531 0.454 0.469 0.432 0.450 0.473 0.033 7.030 

Chrysene 1.407 1.651 1.455 1.490 1.466 1.441 1.485 0.079 5.290 
Benzofluoranthenes 1.891 1.752 i:«27 1.584 1.481 1.595 1.655 0.132 7.985 
Benz(e)pyrena 2.011 1.806 1.807 1.637 1.688 1.830 1.796 0.119 6.598 

Bcnz(a)pyrene 1.328 1.173 1.216 1.131 1.104 1.245 1.200 0.075 6.215 

Perylene-d12 (Surr.) 0.788 0.679 0.728 0.727 0.681 0.658 0.710 0.043 6.093 

Perylena 1.437 1.102 1.216 1.407 1.159 1.211 1.255 0.124 9.899 

lndeno(123,cd)pyrene 1.410 2.074 1.498 1.018 1.633 1.241 1.479 0.330 22.285 

Dtbenz(ah)anthracene 0.994 1.086 0.742 1.150 0.857 0.966 0.149 15.408 

O(benzo(ght)perylene 1.728 1.568 1.534 1.039 1.481 1.334 1.U7 0.217 14.971 

PF = Response Factxar 

.f 



TRANSMITTAL 

To : VM B/rJcneJl 

D uo FromL N.aM ScrniM-i^ 

BPA 
i'OV 28 ISiyb' 

Attn; (iktm^D i I L (c>0(fi04 

WE ARE SENDING YOU 
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November 24, 1986 

W63720.FR 

Ms. Linda Rogalinski 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE; Analytical Data For Laboratory No. 8352 

Dear Ms. Rogalinski: 

On 14, 1986 the CH2M HILL Montgomery Laboratory received 
three water samples with a request for analysis of selected 
organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Sincerely, 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Montgomery Office 2567 Falrtane LMre. P.O. Box 230548 205.271.1444 
Montgomery. Alaloama 36123-0548 



OFfOABMIC 

SAHPLE INFORHATION 
Lab No: B352 

Client; Reillv Tar Attention: Linda Rooalinski 

Address: CH2H HILL Inc.. P.O. Box 2090. HilNaukee. Wisconsin 53201 

Date Received: Noveaber H, 19B6 

SAMPLE MATRICES: Hater 3 Soil 

ANALYSIS REQUESTED: 

1. Priority Pollutants: Volatiles _ 
Base/Neutrals _ 
Acids _ 
Pesticides _ 
PCBs 

Date Reported: Noveaber 24. 1986 

Sludge Other 

2. SDHA Pesticides 
3. SDHA Herbicides 
4. Trihalosethanes 
5. Ethylene Dibrooide 
6. Total Organic Halogen 

7. Other: Three PAH 

ANALYTICAL INSTRUMENTATION 

_* Finnigan Models 4021, 5100, 4510 Gas Chroaatographs/Mass Spectrooeter/Data Systeas equipped with 
Tekaar's LSC-2, LSC-3, and the 4200 Autoaatic Heated Saapler Module. 

Varian Models 3700 and 6000 Gas Chroaatographs equipped with Tlaae ionization, electron capture, 
theraionic specific, flaae photoaetric detectors and autosaaplers. State of the art Varian Vista 402 
Data Systea and Hewlett Packard integrators. 

Dohraan DX-20 Total Organic Halide Systea. 

Haters High Pressure Liquid Chroaatograph with UV and Fluorescence detectors. 

ANALYTICAL METHODOLOGY 

1. Priority Pollutants: The water saaples are analyzed in accordance with procedures described in Methods 
60B, 624, and 625, EPA-600/4-B2-057 (19B2). The soil saaples are analyzed in accordance with procedures 
described in Methods BOBO, B240, and B270, Test Methods for Evaluating Solid Haste, 19B2. 

2. Phenoxyacid Herbicides: Saaples are analyzed in accordance with procedures outlined in Method 7, Federal 
Register, Vol.38, No.75, Part II, Noveaber 28, 1973. 

3. Total Organic Halides: Saaples are analyzed in accordance with procedures outlined in Method 9020, USEPA, 
Test Methods for Evaluating Solid Haste, 1982, SU-B46, Second Edition. 

4. Trihaloaethanes: Saaples are analyzed in accordance with procedures described in Method 501.2, Federal 
Register, Vol. 44, No. 231, Part II, Noveaber 29, 1979. 

5. Ethylene dibroaide: Hater saaples are analyzed in accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), Noveaber 13, 1985. 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLV TAR -

Date Sampled :ll/i3/86 
Date Received ;11/14//Bfe 

TRAVEL BLANK, GRAB, 1:15 
Lab No. ;8352-l 
Date Extracted :11/20/86 
Date Analyzed ill/23/86 

1 
1 MDLl ! Cone. MDLl 1 Cone.2 
i Compounds ng/1 1 ng/1 Compounds ng/1 ! ng/1 

! 2,3-Benzofuran * ! BMDL Anthracene 
1 

1.0 1 BMDL 
1 2,3-Dihydro-lH-lndene 1 1 1.4 ! 9.0 Acridine 1.8 ! BMDL 
! IH-Indene 1 1 • 1.0 1 2.5 1 1 Phenanthridine 1.4 1 BMDL 
1 Ththalene 1 1 1.9 ! 5.7 Carbazole 1.1 I BMDL 
i zo(b)thiophene 1 1 1.0 ! BMDL F1uoranthene 1.0 1 BMDL ! 
i Quinoline 1.0 ! BMDL Pyrene 1.0 ! BMDL i 
1 Isoquinoline * { BMDL Benzo(a)anthracene 1.0 i BMDL 
1 Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 ; BMDL 
' 2-Methylnaphthalene 2.0 ! 3.0 Benzo(b & k)fluoranthene 1.0 ! BMDL 
! 1-Methylnaphthalene 1.2 ! 1.6 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
! Biphenyl 1.0 1 1.0 Benzo(e)pyrene 1.0 1 BMDL 
! Acenaphthylene 1.0 I BMDL Benzo(a)pyrene 1.0 ! BMDL 
! Acenaphthene 1.3 ! BMDL Perylene 1.0 ! BMDL 
• Dibenzofuran 2.0 ! BMDL 3-Methyl cholanthrene * i BMDL 
! Fluorene 1.4 ! BMDL Indenod ,2,3-cd)Pyrene 1.7 1 BMDL 
I Dibenzothiophene * ! BMDL Dibenzo(a,h)anthracene 1.4 ! BMDL 
! Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylene 1.0 1 BMDL 

Percent Recovery of 1-F1uoronaphthalene =76 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
^Detection Limit not determined 

Comments: 



ANA LYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR - TREATED, BRAB, 1:07 
Lab No. :B352-2 

Date Sampled :ll/13/86 Date Extracted :ll/20/86 
Date Received :ll/14//86 Date Analyzed :ll/23/86 

1 
1 MDLl ! Cone. MDLl ! Cone.2! 
! Compounds ng/1 1 ng/1 Compounds ng/1 ! ng/1 I 

1 2,3-Benzofuran 
! 

* 1 BMDL Anthracene 

1 1 
1 1 

1.0 1 BMDL I 
! 2,3-Dihydro-lH-lndene 1.4 ! 28 Acridine 1.8 ! BMDL ! 
1 IH-lndene 1.0 ! 3.5 Phenanthri di ne 1.4 ! BMDL 1 
1 '<hthalene 1.9 ! 4.6 Carbazole 1.1 ! BMDL 1 
! .zo(b)thiophene 1.0 ! 1.6 F1uoranthene 1.0 1 BMDL 1 
! Quinoline 1.0 ! BMDL Pyrene 1.0 1 BMDL ! 
! Isoquinoline * I BMDL Benzo(a)anthracene 1.0 ! BMDL 1 
! Indole 2.9 1 BMDL Chrysene/Triphenylene 1.0 I BMDL 1 
! 2-Methylnaphthalene 2.0 ! 2.8 Benzo(b & k)fluoranthene 1.0 i BMDL ! 
! 1-Methylnaphthalene 1.2 ! 2.1 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 1 
I Biphenyl 1.0 1 2.2 Benzo(e)pyrene 1.0 i BMDL ; 
! Acenaphthylene 1.0 ! 2.5 Benzo(a>pyrene 1.0 ! BMDL ! 
1 Acenaphthene 1.3 ! 6.6 Perylene 1.0 ! BMDL ! 
! Dibenzofuran 2.0 ! 1.9 1 1 3-Methyl cholanthrene * ! BMDL i 
! Fluorene 1.4 ! 2.0 1 i Indeno(l,2,3-cd)Pyrene 1.7 ! BMDL 1 
! Dibenzothiophene * ! BMDL 1 1 Dibenzo(a,h)anthracene 1.4 ! BMDL i 
1 Phenanthrene 1.0 I 1.1 1 1 Benzo(g,h,i)perylene 1.0 1 BMDL ! 

Percent Recovery of 1-Fluoronaphthalene =80 

IMDL = Method Detection Limit 
I 2BMDL = Below Method Detection Limit 
! ND = Not Detected 
I «Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR -

Date Sampled ;ll/13/86 
Date Received :11/14//B6 

TREATED DUPLICATE, GRAB, 1:10 
Lab No. :8352-3 
Date Extracted :11/20/86 
Date Analyzed ;ll/23/86 

1 
t MDLl 1 Cone. MDLl ! Cone.2 
! Compounds ng/1 ! ng/1 Compounds ng/1 ! ng/1 

1 2,3-Benzofuran 
1 

* ! BMDL Anthracene 
I 

1.0 ! BMDL 
I 2,3-Dihydro-lH-lndene 1.4 1 32 Acri di ne 1.8 I BMDL 
1 IH-lndene 1.0 1 4.0 Phenanthri di ne 1.4 ! BMDL 
i ihthalene 1.9 ! 4.8 Carbazole 1.1 ; BMDL 
i ,zo(b)thiophene 1.0 ! 1.6 F1uoranthene 1.0 ! BMDL 
I Quinoline 1.0 i BMDL Pyrene 1.0 ! BMDL 
1 Isoquinoline * 1 BMDL Benzo(a)anthracene 1.0 ! BMDL 1 
! Indole 2.9 I BMDL Chrysene/Triphenylene 1 1 1.0 i BMDL 
1 2-Methylnaphthal ene 2.0 1 2.8 Benzo(b & k)t1uoranthene 1 1 1.0 ! BMDL 
! 1-Methylnaphthal ene 1.2 ! 2. 1 7,12-Dimethyl benzo(a)anthracene 1 1 * 1 BMDL 
! Biphenyl 1.0 1 1.8 Benzo(e)pyrene 1.0 I BMDL 
I Acenaphthylene 1.0 i 3.9 1 1 Benzo(a)pyrene 1.0 1 BMDL 
1 Acenaphthene 1.3 I 6.0 1 1 Perylene 1.0 i BMDL 
1 Dibenzofuran 2.0 i 1.6 I 1 3-Methyl cholanthrene * I BMDL 
! Fluorene 1.4 1 3.5 1 1 lndeno(l,2,3-cd)Pyrene 1.7 ! BMDL 
! Dibenzothiophene * ! BMDL i 1 Dibenzo(a,h)anthracene - 1.4 ! BMDL 
! Phenanthrene 1.0 ! 1.1 1 1 Benzo(g,h,i)perylene 1.0 ! BMDL 

Percent Recovery o-f 1-Fluoronaphthalene =71 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 
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September 18, 1986 

MG156.35 

Mr, Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, WI 53201-2090 

RE; Analytical Data For Laboratory No. 7994 

Dear Mr. Scrivner 

On August 26, 1986 the CH2M Hill Montgomery Laboratory 
received four water samples with a request for analysis 
of selected organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Sinoerely 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Montgomery Office 2567 Falrlane Drive. P.O. Box 230548. 205.271.1444 
Montgomery. Alabama 36116 



OfRGANXC: YS I S 

SAMPLE INFORMATION 
Lab No: 7994 

Client; Reillv Tar 

Address: CH2H Hill. Inc.. P.O. Box 2090. Milwaukee. Ml 53201-2090 

Date Received! B/2&/8& 

SAMPLE MATRICES: Hater 

ANALYSIS REQUESTED: 

Soil 

1. Priority Pollutants: Volatiles 
Base/Neutrals 
Acids 
Pesticides 
PCBs 

7. Other: PAH. N, and S Heterocyclic Coeounds 

Date Reported! 9/18/BA 

Sludge Other 

2. SDHA Pesticides 
3. SDHA Herbicides 
4. Trihaloaethanes 
5. Ethylene Dibrooide 
6. Total Organic Halogen 

4 saaples 

ANALYTICAL INSTRUMENTATION 

I Finnigan Models 4021, 5100, 4510 Gas Chroaatographs/Mass Spectrooeter/Data Systeos equipped uith 
Tekoar's LSC-2, LSC-3, and the 4200 Autoaatic Heated Saopler Module. 

Varian Models 3700 and 6000 Sas Chroaatographs equipped Hith Flaae ionization, electron capture, 
theraionic specific, flaae photoaetric detectors and autosaaplers. State of the art Varian Vista 402 
Data Systea and Hewlett Packard integrators. 

Dohraan DX-20 Total Organic Halide Systea. 

Maters High Pressure Liquid Chroaatograph with UV and Fluorescence detectors. 

ANALYTICAL METHODOLOGY 

1. Priority Pollutants: The water saaples are analyzed in accordance with procedures described in Methods 
608, 624, and 625, EPA-600/4-82-057 (1982). The soil saaples are analyzed in accordance with procedures 
described in Methods 8080, 8240, and 8270, Test Methods for Evaluating Solid Haste, 1982. 

2. Phenoxyacid Herbicides: Saaples are analyzed in accordance with procedures outlined in Method 7, Federal 
Register, Vol.38, No.75, Part II, Noveaber 28, 1973. 

3. Total Organic Halides: Saaples are analyzed in accordance with procedures outlined in Method 9020, USEPA, 
Test Methods for Evaluating Solid Haste, 1982, SU-846, Second Edition. 

4. Trihaloaethanes: Saaples are analyzed in accordance with procedures described in Method 501.2, Federal 
Register, Vol. 44, No. 231, Part II, Noveaber 29, 1979. 

5. Ethylene dibroaide: Hater saaples are analyzed in accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), Noveaber 13, 1985. 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLV TAR -

Date Sampled :B/26/86 
Date Received S8/27/86 

TRAVEL BLANK, 8/26/86, BRAB 
Lab No. :7994-1 
Date Extracted 59/4/86 
Date Analyzed :9/ll/86 

1 MDLl ! Cone. . MDLl 1 Cone.2 
1 Compounds ng/1 ! ng/I Compounds ng/1 1 ng/1 

I 2,3-Benzofuran 1 1 * i BMDL Anthracene 1.0 

1 

1 
1 

1 BMDL 
i 2,3-Dihydro-lH-Inderie 1.4 i 9.0 Acridine 1.8 1 

1 BMDL 
! IH-Indene 1.0 ! 9.4 Phenanthridine 1.4 1 BMDL 
! N'nhthalene 1.9 ! 79 Carbazole 1.1 I 2.1 
! :o(b)thiophene 1.0 ! 3.1 Fluoranthene 1.0 { BMDL 
! u_.noIine 1.0 ! BMDL Pyrene 1.0 1 BMDL i 
1 Isoquinoline « 1 BMDL Benzo(a)anthracene 1.0 i BMDL i 
1 Indole 2.9 1 BMDL Chrysene/Triphenylene 1.0 1 BMDL ! 
1 2-Methylnaphthal ene 2.0 ! 8.2 Benzolb & k)fluoranthene 1.0 1 

1 BMDL 
! 1-MethyInaphthalene 1.2 1 4.4 1 7,12-Dimethyl benzo(a)anthracene * 1 

i BMDL 
! Biphenyl 1.0 I 8.2 1 1 Benzo(e)pyrene 1.0 1 BMDL 
! Acenaphthylene 1.0 { BMDL 1 Benzo(a)pyrene 1.0 1 BMDL 
! Acenaphthene 1.3 ! BMDL i 1 Perylene 1.0 I BMDL 
! Dibenzofuran ! 2.0 1 BMDL 1 3-Methyl cholanthrene * 1 BMDL 
1 Fluorene 1 1 1.4 ! BMDL i 1 Indenod ,2,3-cd)Pyrene 1 1.7 1 BMDL 
! Dibenzothiophene 1 1 * 1 BMDL I Dibenzo(a,h)anthracene 1 ! 1.4 t BMDL 
! Phenanthrene 1 1 1.0 ! BMDL i 1 Benzo(g,h,i)perylene 1 1.0 1 BMDL 

Percent Recovery of 1-FIuoronaphthaIene =66 

! INDL = Method Detection Limit 
! 2BMDL = Below Method Detection Limit 
i ND = Not Detected 
I *Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR - TREATED, 8/26/86, GRAB 
Lab No. !7994-2 

Date Sampled :8/26/86 Date Extracted ;9/4/86 
Date Received !8/27/86 Date Analyzed :9/ll/86 

1 
1 MDLl Cone. ! MDLl 1 1 Cone.2 

Compounds ng/I I ng/1 
1 

Compounds 1 ng/I 1 1 ng/I 

2,3-Benzofuran « BMDL Anthracene 
• 1 1 

1 1.0 1 

1 
1 

1 BMDL 
2,3-Dihydro-lH-Indene 1.4 28 Acridine i 1.8 1 1 BMDL 
IH-Indene 1.0 1 2.1 Phenanthridine ! 1.4 1 1 BMDL 
N'lhthalene 1.9 ! 7.5 Carbazole 11.1 1 1 BMDL 

0 (b)thi ophene 1.0 1 2.4 Fluoranthene ! 1.0 1 1 BMDL 
u_..noIine 1.0 1 BMDL Pyrene ! 1.0 i 1 BMDL 
Isoquinoline • 1 BMDL Benzola)anthracene i 1.0 I 1 BMDL 
Indole 2.9 1 BMDL Chrysene/Triphenylene i 1.0 1 1 BMDL 
2-MethyInaphthalene 2.0 1 

1 BMDL Benzolb & k)fluoranthene 1 1.0 1 ! BMDL 
1 1-Methylnaphthalene 1.2 ! 1.8 ! 7,12-DimethyI benzo(a)anthracene !• * 1 1 BMDL 
Biphenyl 1.0 ! BMDL 1 Benzo(e)pyrene I 1.01 ! BMDL 
Acenaphthylene 1.0 1 

1 3.4 ! Benzolalpyrene i 1.01 1 BMDL I 
Acenaphthene i 1.3 i 11 1 Perylene i 1.0 1 1 BMDL ! 
Dibenzofuran 1 2.0 1 

1 2.6 1 3-Methyl cholanthrene ! * '1 1 BMDL ! 
Fluorene 1.4 1 

1 5.1 ! Indenod ,2,3-cd)Pyrene ! 1.71 1 BMDL ! 
Dibenzothiophene * 1 

1 BMDL i Dibenzo(a,h)anthracene 1 1.4 1 1 BMDL 
Phenanthrene 1.0 1 

1 3.0 1 Benzo(g,h,i)perylene 1 1.0 i 1 BMDL 

! 

Percent Recovery of i-FIuoronaphthalene =69 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR -

Date Sampled :8/26/86 
Date Received ;8/27/86 

TREATED DUPLICATE, 8/26/86, GRAB 
Lab No. ;7994-3 
Date Extracted ;9/4/86 
Date Analyzed :9/ll/86 

1 1 MDLl 1 Cone.! MDLl 1 Cone. 2 
! Compounds 1 ng/1 ! ng/I ! Compounds ng/1 i ng/1 

1 
1 

! 2,3-Benzofuran 
1 
! * 

1 1 

1 BMDL ! Anthracene 1.0 
! 
1 BMDL 1 

! 2,3-Dihydro-lH-Indene ! 1.4 ! 26 1 Acridine 1.8 1 BMDL 
! IH-Indene 1 1.0 11.2 1 Phenanthridine 1.4 i BMDL 
! i*'"5hthalene 1 1.9 ! 3.8 i Carbazole 1.1 { BMDL 
1 !o(b)thiophene ! 1.0 ! 1.9 ! Fluoranthene 1.0 ! BMDL 
! w.^noline ! 1.0 ! BMDL ! Pyrene 1.0 1 

1 BMDL 
! Isoquinoline ! « .1 BMDL I Benzo(a)anthracene 1.0 1 BMDL 
I Indole 1 2.9 ! BMDL i Chrysene/Triphenyl ene 1.0 i BMDL 
! 2-Methylnaphthalene 1 2.0 i BMDL ! Benzolb Si k)fluoranthene. 1.0 1 BMDL 
I 1-Methylnaphthalene I 1.2 i 1.8 1 7,12-DimethyI benzo(a)anthracene { 1 • * 1 BMDL 
I Biphenyl 1 1.0 1 BMDL ! Benzo(e)pyrene ! 1.0 1 

1 BMDL 
! Acenaphthylene 1 1.0 ! 3.4 1 Benzo(a)pyrene 1 1 1.0 ! BMDL 
1 Acenaphthene I 1.3 1 12 1 Perylene 1 ! 1.0 t 

1 BMDL 1 
! Dibenzofuran 1 2.0 i 2. 5 1 3-Methyl cholanthrene 1 ! * 1 BMDL 
1 Fluorene ! 1.4 14.9 1 Indenod ,2,3-cd)Pyrene 1 1 1.7 ! BMDL 
i Dibenzothiophene { * 1 BMDL i Dibenzo(a,h)anthracene { ! 1.4 1 BMDL 
! Phenanthrene ! 1.0 ! 2.5 ! Benzo(g,h,iIperylene { 1 1.0 ! BMDL ! 

Percent Recovery of 1-Fluoronaphthalene =64 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
^Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLV TAR - FEED, 8/26/86, 

Date Sampled S8/26/86 
Date Received :8/27/86 

GRAB 
Lab No. ;7994-4 
Date Extracted ;9/4/86 
Date Analyzed :9/ll/86 

1 MDLl Cone. i MDLl 1 ! Cone 
Compounds i ng/l 

_ 1 

ng/l Compounds ! ng/l 1 
1 

1 ng/l 
1 

2,3-Benzofuran 

1 
1 

! * 

1 
1 

1 
1 BMDL Anthracene 

1 
I 

1 
1 

4.0 1 

1 
I 

1 100 
2,3-Dihydro-lH-Indene 1 5.6 1 

1 590 Acridine 1 7.2 1 1 BMDL 
IH-Indene 1 4.0 1 

1 26 Phenanthridine 1 
1 5.6 1 1 BMDL 

NAohthalene 1 7.6 ! 11 i 1 Carbazole ! 4.4 1 1 BMDL 
zo(b)thiophene ! 4.0 t 220 Fluoranthene ! 4.0 1 1 250 

w-inoline ! 4.0 j BMDL Pyrene i 4.0 1 1 230 
Isoquinoline ! * 1 

t BMDL Benzo(a)anthracene 1 
1 4.0 1 1 BMDL 

Indole ; 11.6 ! BMDL Chrysene/Triphenylene 1 
1 4.0 1 1 BMDL 

2-Methylnaphthalene 1 8.0 • 1 1 BMDL Benzo(b & k)fluoranthene t 
1 4.0 1 1 BMDL 

1-Methylnaphthalene 1 4.8 i 84 7,12-Dimethyl benzo(a)anthracene I * 1 1 BMDL 
Biphenyl 1 4.0 1 

1 220 Benzo(e)pyrene i 
1 4.0 1 1 BMDL 

Acenaphthylene ! 4.0 1 
1 450 Benzo(a)pyrene 1 4.0 ! 1 BMDL 

Acenaphthene i 5.2 1 
1 860 Perylene i 4.0 1 1 BMDL 

Dibenzofuran 1 8.0 1 
1 510 3-Methyl chplanthrene 1 

1 * 1 1 BMDL 
F1uorene i 5.6 1 

1 900 1 1 Indeno(l,2,3-cd)Pyrene 1 
t 6.8 1 1 BMDL 

Dibenzothiophene 1 * 1 « 100 ! Dibenzo(a,h)anthracene 1 5.6 i 1 BMDL 
Phenanthrene 1 4.0 1 

1 630 ! Benzo(g,h,iIperylene I 4.0 1 1 BMDL 

Percent Recovery of 1-FIuordnaphthalene =38 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 
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September 18f 1986 

MG156.35 

Mr. Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, WI 53201-2090 

RE: Analytical Data For Laboratory No. 8037 

Dear Mr. Scrivner 

On September 9, 1986 the CH2M Hill Montgomery Laboratory 
received four water samples with a request for analysis 
of selected organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Since; 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Montgomery Off Ice 2567 Rilrlane Drive. P.O. Box 230548, 205.271.1444 
Montgomery. Alabama 36116 
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SAMPLE INFORMATION 
Lab No: 8037 

Client; Reillv Tar 

Address: CH2H Hill. Inc.. P.O. Box 2090. Milwaukee. MI 53201-2090 

Date Received: 9/9/86 Date Reported: 9/18/86 

SAMPLE MATRICES: Water I Soil Sludge Other 

ANALYSIS REQUESTED: 

1. Priority Pollutants: Volatiles 2. SDNA Pesticides 
Base/Neutrals 3. SDNA Herbicides 
Acids 4. Trihaloaethanes 
Pesticides 5. Ethylene Dibroaide 
PCBs 6. Total Organic Halogen 

7. Other: PAH. N. and S Heterocyclic Coaounds 4 saaoles 

ANALYTICAL INSTRUMENTATION 

i Finnigan Models 4021, 5100, 4510 Gas Chroaatographs/Mass Spectroaeter/Data Systens equipped uith 
Tekaar's LSC-2, LSC-3, and the 4200 Autoaatic Heated Saapler Module. 

Varian Models 3700 and 6000 Gas Chroaatographs equipped with Tlaae ionization, electron capture, 
theraionic specific, flaee photoaetric detectors and autosaaplers. State of the art Varian Vista 402 
Data Systeo and Heulett Packard integrators. 

Dohraan DX-20 Total Organic Halide Systee. 

Haters High Pressure Liquid Chronatograph with UV and Fluorescence detectors. 

ANALYTICAL METHODOLOGY 

1. Priority Pollutants: The water saaples are analyzed in accordance with procedures described in Methods 
608, 624, and 625, EPA-600/4-82-057 (1982). The soil saaples are analyzed in accordance with procedures 
described in Methods 8080, 8240, and 8270, Test Methods For Evaluating Solid Haste, 1982. 

2. Phenoxyacid Herbicides: Saaples are analyzed in accordance with procedures outlined in Method 7, Federal 
Register, Vol.38, No.75, Part II, Noveaber 28, 1973. 

3. Total Organic Halides: Saaples are analyzed in accordance with procedures outlined in Method 9020, USEPA, 
Test Methods For Evaluating Solid Haste, 1982, SH-846, Second Edition. 

4. Trihaloaethanes: Saaples are analyzed in accordance with procedures described in Method 501.2, Federal 
Register, Vol. 44, No. 231, Part II, Noveaber 29, 1979. 

5. Ethylene dibroaide: Hater saaples are analyzed in accordance with procedures outlined in Method 504, 
Federal Register (50 FR 46902), Noveaber 13, 1985. 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLV TAR -

Date Sampled :9/8/B6 
Date Received :9/9/86 

TRAVEL BLANK#!, 1030, BRAB 
Lab No. :8037-l 
Date Extracted :9/12/86 
Date Analyzed :9/16/86 

1 
1 MDLl Cone. 1 MDLl 1 Cone.2 
! Compounds ng/1 ng/l Compounds 1 ng/1 

1 

1 ng/1 

! 2,3-Benzofuran « 

1 

1 

1 
1 BMDL Anthracene 

1 
1 

1 2.0 
1 

1 BMDL 
I 2,3-Dihydro-lH-lndene 2.8 1 

1 7.1 Acridine i 3.6 ! BMDL 
I IH-lndene 2.0 1 

1 BMDL Phenanthri di ne ! 2.8 ! BMDL 
I -hthalene 3.8 1 58 Carbazole ! 2.2 1 BMDL 
1 o(b)thiophene 2.0 1 

1 BMDL F1uoranthene 1 2.0 1 BMDL ! 
1 u_-noline 1 1 2.0 1 

1 4.7 1 1 Pyrene i 2.0 ! BMDL' 
! Isoquinoline « 1 BMDL { 1 Benzo(a)anthracene 1 2.0 1 BMDL 
! Indole 5.8 1 BMDL Chrysene/Triphenylene i 2.0 i BMDL 
! 2-Methylnaphthalene 4.0 1 

1 14 Benzo(b it k)fluoranthene 1 2.0 I BMDL 
1 l-Methylnaphthalene 2.4 I. 7.3 7,12-Dimethyl benzo(a)anthracene ! * ! BMDL 
I Biphenyl 2.0 1 

1 BMDL Benzo (e)pyrene 1 2.0 1 BMDL 
i Acenaphthylene 2.0 1 

1 BMDL Benzo(a>pyrene i 2.0 i BMDL ! 
1 Acenaphthene 2.6 i BMDL Perylene ! 2.0 ; BMDL i 
1 Dibenzofuran 4.0 1 

t 4. 1 3-Methyl cholanthrene 1 • ! BMDL I 
! Fluorene 2.8 1 3.0 lndeno(l,2,3-cd)Pyrene ! 3.4 ! BMDL 
i Dibenzothiophene « t 

1 BMDL Dibenzo(a,h)anthracene ! 2.8 1 BMDL 
! Phenanthrene 2.0 1 BMDL Benzo(g,h,i)perylene ! 2.0 i BMDL 

Percent Recovery of 1-Fluoronaphthalene =58 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW. 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLV TAR - TREATED #2, 1040, 6RAB 
Lab No. :8037-2 

Date Sampled ;9/8/86 Date Extracted ;9/i2/86 
Date Received :9/9/86 Date Analyzed :9/16/86 

! i MDLl ! Cone. MDLl i Cone.2 
1 Compounds ng/1 1 ng/I Compounds ng/I i ng/I 

__ _ ̂  ̂ 1 ^ ^ ̂ ̂  

1 2,3-Benzofuran 
1 

* I BMDL Anthracene 

1 
1 

1.0 1 BMDL ! 
! 2,3-Dihydro-lH-Indene 1.4 I 15 Acridine 1.8 ! BMDL 
i IH-Indene 1.0 ! BMDL Phenanthridine 1.4 I BMDL 
i *' 'hthalene 1.9 ! 4.5 Carbazole 1.1 i BMDL 
! o(b)thiophene 1.0 ! 1.6 Fluoranthene 1 1 1.0 1 BMDL 1 
! u-.noline 1.0 i BMDL Pyrene 1.0 ! BMDL 
I Isoquinoline * 1 BMDL Benzo(a)anthracene 1.0 1 BMDL 
! Indole 2.9 1 BMDL Chrysene/Triphenylene 1.0 i BMDL 
1 2-MethyInaphthaIene 1 2.0 1 BMDL BenzoCb i k)fluoranthene 1.0 ! BMDL 
I 1-MethyInaphthalene 1.2 i BMDL 7,12-DimethyI benzo(a)anthracene * i BMDL 
1 Biphenyl 1.0 1 BMDL Benzo(e)pyrene 1.0 i BMDL 
! Acenaphthylene 1.0 ! 2.1 Benzo(a)pyrene 1.0 ! BMDL 
! Acenaphthene 1.3 I 6.3 Perylene 1.0 1 BMDL 
! Dibenzofuran 2.0 ! BMDL 3-MethyI cholanthrene « 1 BMDL 
! Fluorene 1.4 ! 2.2 Indeno(l,2,3-cd)Pyrene 1.7 1 BMDL 
1 Dibenzothiophene * ! BMDL Dibenzo(a,h)anthracene 1.4 i BMDL 
! Phenanthrene 1.0 I 1.1 Benzo(g,h,i)peryIene 1.0 i BMDL 

Percent Recovery of l-FIuoronaphthalene =67 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
^Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR -

Date Sampled :9/8/86 
Date Received :9/9/86 

TREATED DUP. #3, 1050, 6RAB 
Lab No. :8037-3 
Date Extracted !9/12/86 
Date Analyzed :9/16/86 

1 
1 MDLl Cone. 1 

1 : MDLl 1 Cone.21 
1 Compounds ng/1 ng/1 Compounds 1 

1 

1 ng/1 
1 

1 ng/1 
. 1 

! 2,3-Benzofuran « 

1 
1 

1 BMDL 
i 

Anthracene 1 1.0 

1 
1 

! BMDL 
! 2,3-Dihydro-lH-IndBne 1.4 1 

t 15 Acridine 1.8 1 BMDL 
i IH-Indene 1.0 1 BMDL Phenanthridine 1.4 I BMDL 
1 "• hthalene 1.9 1 

t 5.6 Carbazole 1.1 1 BMDL 
! Q(b)thiophene 1.0 1 

1 1.8 Fluoranthene 1.0 ; BMDL 1 
I u_.noline 1.0 1 BMDL Pyrene 1.0 ! BMDL i 
! Isoquinoline « 1 

1 BMDL Benzo(a)anthracene 1.0 ! BMDL 
1 Indole 2.9 1 

1 BMDL Chrysene/Triphenylene 1.0 ! BMDL 
! 2-Methylnaphthalene 2.0 t 

1 BMDL Benzolb Si k)fluoranthene 1.0 ; BMDL 
1 1-Methylnaphthalene 1.2 1 1.7 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
! Biphenyl 1.0 1 

1 BMDL Benzo(e)pyrene 1 1.0 1 BMDL 
1 Acenaphthylene 1.0 1 

1 2.3 Benzo(a)pyrene 1 1 1.0 i BMDL 
1 Acenaphthene 1.3 1 

1 6.4 Perylene 1 1 1.0 ! BMDL 1 
! Dibenzofuran 2.0 1 

1 BMDL 3-Methyl cholanthrene 1 1 * ! BMDL 
! Fluorene 1.4 1 2.3 Indenod ,2,3-cd)Pyrene 1.7 1 BMDL 
! Dibenzothiophene « 1 

1 BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
1 Phenanthrene 1.0 1 1.6 Benzo(g,h,i)perylene 1.0 ! BMDL 

Percent Recovery of 1-Fluoronaphthalene =74 

ItiDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR - FEED #4, 1100, GRAB 
Lab No. :8037-4 

Date Sampled :9/8/86 Date Extracted :9/12/86 
Date Received :9/9/86 Date Analyzed ;9/16/86 

1 
i MDLl i Cone. MDLl ! 1 Cone.2 
1 Compounds ng/l ! ng/1 Compounds ng/1 I 1 ng/1 

1 _ 

! 
! 2,3-Benzofuran 

! 
* ! BMDL Anthracene 4.0 130 

I 2,3-Dihydro-lH-lndene 5.6 I 710 Acridine 7.2 BMDL 
1 IH-lndene 4.0 ! 40 Phenanthri di ne 5.6 BMDL 
i Naphthalene 7.6 ! 17 Carbazole 1 4.4 BMDL 
1 7o(b)thiophene 4.0 ! 270 Fluoranthene 4.0 250 
1 noline 4.0 ! BMDL Pyrene 4.0 240 
1 Isoquinoline * 1 BMDL Benzo(a)anthracene 4.0 7.4 
1 Indole 11.6 I BMDL ! Chrysene/Triphenylene 4.0 7.8 
1 2-Methylnaphthal ene 8.0 ! BMDL Benzo(b & k)fluoranthene 4.0 BMDL 
! 1-Methylnaphthalene 4.8 ! 100 7,12-Dimethyl benzo(a)anthracene * BMDL 
! Biphenyl 4.0 ! 240 Benzo(e)pyrene 4.0 BMDL 
1 Acenaphthylene 4.0 1 490 Benzo(a)pyrene 4.0 BMDL 
1 Acenaphthdne 5.2 ! 900 Perylene 4.0 BMDL 
! Dibenzofuran 8.0 ! 570 3-MethyI cholanthrene * BMDL 
1 Fluorene 5.6 1 820 Indenod ,2,3-cd) Pyrene 6.8 BMDL 
1 Dibenzothiophene •* ! 100 Dibenzo(a,h)anthracene 5.6 BMDL 
1 Phenanthrene 4.0 1 640 Benzo(g,h,i)perylene 4.0 BMDL 

Percent Recovery of 1-Fluoronaphthalene =51 

IMDL = Method Detection Limit 
26MDL = Below Method Detection Limit 
ND = Not Detected 
^Detection Limit not determined REVIEW 

Comments: 
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Engineers 
Planners 
Economists 
Scientists 

August 25, 1986 

MG156.35 

Ms. Linda Rogalinski 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, Wisconsin 53201 

RE: Analytical Data For Laboratory No. 7867 

Dear Ms. Rogalinski: 

On July 23 1986 the CH2M HILL Montgomery Laboratory received 
four water samples with a request for analysis for 
polynuclear aromatic hydrocarbons at low parts-per-trillion 
concentrations. Two of the samples bottles were received 
broken. Therefore, we are submitting results for samples 
labeled travel blank and treated #1 and 23 only. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

Sincerely, 

Harold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

CH2M HILL Montgomery Office 2567 Falrlane Drive P.O. Box 230540, 205.271.1444 
Montgomery. Alatxima 36116 



ANALYTICftL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification REILLY TAR, TRAVEL BLANK 

Date Sampled :7/22/86 
Date Received ;7/23/86 

Lab No. ;7B67-1 
Date Extracted :7/30/86 
Date Analyzed :8/21/8& 

1 
Compounds 

1 MDLl ! Cone 
ng/1 i ng/1 

2,3-Benzofuran 
I 

* ! BMDL 
2,3-Dihydro-lH-Indene 1.4 I BMDL 
IH-Indene 1.0 ! BMDL 
N^"hthalene 1 1 1.9 1 BMDL 

}(b)thiophene 1.0 ! BMDL 
I. ..oline l.O { BMDL 
Isoquinoline * 1 BMDL 
Indole 2.9 1 BMDL 
2-Methylnaphthalene 2.0 ! BMDL 
1-Methyl naphthalene ! 1.2 i BMDL 
Biphenyl 1.0 ! BMDL 
Acenaphthylene 1.0 ! BMDL 
Acenaphthene 1.3 1 BMDL 
Dibenzofuran 1 2.0 ! BMDL 
Fluorene 1.4 ! BMDL 
Dibenzothiophene * 1 BMDL 
Phenanthrene 1.0 1 BMDL 

Compounds 
NDLl 
ng/1 

Cone.2 
ng/1 

Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b ?c k)fluoranthene 
7,12-Dimethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Methyl cholanthrene 
Indenod ,2,3-cd)Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,1)perylene 

1.0 
1.8 
1.4 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
« 

1.0 
1.0 
1.0 
« 
1.7 
1.4 
1.0 

I BMDL 
! BMDL 
! BMDL 
i BMDL 
! BMDL 
! BMDL I 
i BMDL 
! BMDL 
I BMDL 
! BMDL 
I BMDL 
i BMDL 
! BMDL 
I BMDL 
1 BMDL 
! BMDL 
! BMDL 

Percent Recovery of 1-Fluoronaphthalene =70 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and 5 Heterocyclic Compounds 

Sample Identification REILLY TAR, TREATED »1 & 2B 

Date Sampled :7/22/86 
Date Received S7/23/86 

Lab No. :7867-3 
Date Extracted :7/30/86 
Date Analyzed :8/21/8& 

I ! MDLl 1 1 Cone, 
Compounds ng/l 1 1 ng/l 

2,3-Benzofuran 
1 

* 1 
1 

1 BMDL 
2,3-Dihydro-lH-lndene 1.4 1 1 BMDL 
IH-lndene 1.0 1 1 BMDL 

hthalene 1.9 1 1 5.5 
0(b)thi ophene 1.0 1 1 BMDL 

u_.noline i 1 1.0 1 1 BMDL 
Isoqui noli ne * 1 1 BMDL 
Indole 2.9 ! 1 BMDL 
2-MBthylnaphthalene 2.0 I 1 BMDL 
1-Methyl naphthalene 1.2 i BMDL 
Biphenyl 1.0 1 BMDL 
Acenaphthylene 1.0 I BMDL 
Acenaphthene 1.3 ! BMDL 
Dibenzofuran 2.0 ! BMDL 
Fluorene 1.4 ! BMDL 
Dibenzothiophene 1 * ! BMDL 
Phenanthrene I 1.0 ! BMDL 

Compounds 
MDLl 
ng/l 

! Cone.2 
i ng/l 

Anthracene 
Acridine 
Phenanthridine 
Carbazole 
F1uoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene/Triphenylene 
Benzo(b & k)fluoranthene 
7,12-Difflethyl benzo(a)anthracene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
3-Methyl cholanthrene 
Indenod ,2,3-cd)Pyrene 
Dibenzol a,h)anthracene 
Benzo(g,h,iIperylene 

1.0 
1.8 
1.4 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
* 
1.0 
1.0 
1.0 
* 
1.7 
1.4 
1.0 

i BMDL 
! BNDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
I BMDL 
! BMDL 
I BMDL 
I BMDL 
I BMDL 
! BMDL 
I BMDL 
I BMDL 
I BMDL 
i BMDL 
! BMDL 

Percent Recovery of 1-FIuoronaphthalene =68 

IMDL = Method Detection Limit 
i 2BMDL = Below Method Detection Limit 
i ND = Not Detected 
! ̂ Detection Limit not determined 

Comments: 
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CHMHI 

W Engineers 
I Planners 

Economists 
Scientists 

June 20, 1986 

Mr. Allen Scrivner 
CH2M HILL, Inc. 
P.O. Box 2090 
Milwaukee, WI 53201 

RE: Analytical Data For Laboratory No.7608 

Dear Mr. Scrivner: 

On May 27» 1986 the CH2M HILL Montgomery Laboratory received 
four water samples with a request for analysis of selected 
organic parameters. 

The analytical results and the associated surrogate quality 
control data are enclosed. No unusual difficulties were 
encountered during the analysis of these samples. 

If you should have any questions concerning the data, please 
call. 

larold E. Cole 
Manager, Organic Analysis 

Enclosures 
cc: Craig Vinson 

s 
s<! ms 

ir" 

CH2M HILL Montgomery Office 2567 Falrlane Drive, P.O. Box 2499, 
Montgomery, Alabama 36104 

205.271.1444 



OF£(B AM I C AM AL_ YS I 

8AHPLE INFORNATION 
Lab No! 7608 

Client! US EPA Relllv Tar Attention! Allen Scrivner 

Address! P.O. Box 2090. Hilwaukee. HI 

Date Received! Hav 27. 1986 

8AHPLE HATR1CE8! Mater 

ANALY8I8 RESUERTED! 

Soil 

1. Priority Pollutants! Volatiles 
Base/Neutrals 
Acids 
Pesticides 
PCBs 

7. Other! PAH 

Date Reported! June 20, 1986 

Sludge Other 

2. SDHA Pesticides 
3. SOMA Herbicides 
4. Trihaloaethanes 
5. Ethylene Dibroside 
6. Total Organic Halogen 

ANALYTICAL IN8TRUHENTAT10N 

Finnigan Hodels 4021,5100,4510 6as Chroaatographs/Hass Spectroeeter/Data Systess equipped xith 
Tekaar's LSC-2, LSC-3, and the 4200 Autoaatic Heated Saapler Module. 

Varian Hodels 3700 and 6000 6as Chroaatographs equipped with flaae ionization, electron capture, 
theraionic specific, flaae photoaetric detectors and autosaaplers. State of the art Varian Vista 402 
Data Systea and Heulett Packard integrators. 

Dohraan DX-20 Total Organic Halide Systea. 

Maters High Pressure Liquid Chroaatograph with UV and Fluorescence detectors. . . 

ANALYTICAL HETH0D0L06Y 

1. Priority Pollutants! The aater saaples are analyzed in accordance aith procedure described in Methods 
608,624, and 625, EPA-600/4-a2-057 (1982). The soil saaples are analyzed in accordance with procedures 
described in Methods 8080,8240,and 8270, Test Methods for fraiuating Solid haste, 1982. 

2. Phenoxyacid Herbicides! Saaples are analyzed in accordance aith procedures outlined in Method 7, Federal 
Register, Vol.38,N0.75, Part II, Noveaber 28, 1973. 

3. Total Organic Halides! Saaples are analyzed in accordance aith procedures outlined in Method 9020, USEPA, 
Test Methods for Evaluating Soild Haste, 1982, SM-846, Second Edition 

4. Trihaloaethanes! Saaples are analyzed in accordance aith procedures described in Method 501.2, USEPA, 
EMSL/Cincinnati, OH (1979). 



J»> ^ 

ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled : 
Date Received 

5/23/86 
5/27/86 

US EPA REILLV TAR (EFFLUENT #1,GRAB,1: 00PM) 
Lab No. :7608-1 
Date Extracted ;6/3/86 

' Date Analyzed :6/17/86 

1 
1 MDLl 1 Cone. MDLl 1 Cone.2 
! Compounds ng/1 I ng/1 

1 

Compounds ng/1 ! ng/1 
1 _ _ 

! 2,3-Benzofuran * 

1 

1 
1 

1 BMDL Anthracene 1.0 

1 

! BMDL 
1 2,3-Dihydro-lH-Indene 1.4 ! BMDL Acridine 1.8 ! BMDL 
! IH-Indene 1.0 1 BMDL Phenanthridine 1.4 i BMDL 
1 Naphthalene 1.9 ! 3.9 Carbazole 1.1 ! BMDL 

izo(b)thiophene 1.0 ! BMDL Fluoranthene 1.0 ! BMDL 
• inoline 1.0 i BMDL Pyrene 1.0 1 BMDL 

1 Isoquinoline « ! BMDL Benzo(a)anthracene 1.0 ! BMDL 
! Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 1 BMDL 
! 2-Methylnaphthalene 2.0 i BMDL Benzolb & k)f1uoranthene 1.0 1 BMDL 
1 1-Methyl naphthalene 1.2 1 BMDL 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
! Biphenyl 1.0 1 BMDL Benzo(e)pyrene 1.0 ! BMDL 
! Acenaphthylene 1.0 ! BMDL Benzo(a)pyrene 1.0 ! BMDL 
! Acenaphthene 1.3 1 BMDL Perylene 1.0 1 BMDL 
i Dibenzofuran 2.0 ! BMDL 3-Methyl cholanthrene « I BMDL 
1 Fluorene 1.4 i BMDL Indeno(1,2,3-cd)Pyrene 1.7 1 BMDL 
1 Dibenzothiophene 1 1 * ! BMDL Dibenzo(a,h)anthracene 1.4 ! BMDL 
! Phenanthrene ! 1 1.0 1 BMDL Benzo(g,h,i)perylene 1.0 ! BMDL 

! Percent Recovery of l-Fluoronaphthalene =55 

! IMDL = Method Detection Limit 
1 2BMDL = Below Method Detection Limit 
! ND = Not Detected 
1 *Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identi-fication US EPA REILLV TAR (EFFLUENT 

Date Sampled : 
Date Received 

5/23/86 
5/27/86 

#2,6RAB,1;00PM) 
Lab No. ;7608-2 
Date Extracted ;6/3/86 
Date Analyzed :6/18/86 • MDLl 1 Cone. MDLl I Cone.21 

Compounds ng/1 i ng/1 Compounds ng/1 ! ng/1 ! 

2,3-Benzoturan * ! BMDL Anthracene 1.0 1 BMDL 
2,3-Dihydro-lH-lndene 1.4 1 2.1 Acridine 1.8 ! BMDL 
IH-lndene 1.0 ! BMDL Phenanthridine 1.4 I BMDL ! 
Naphthalene 1.9 ! 3.4 Carbazole 1.1 1 BMDL 

izo(b)thiophene 1.0 1 BMDL Fluoranthene 1.0 1 BMDL 
inoline 1.0 ! BMDL Pyrene 1.0 1 BMDL 

Isoquinoline * I BMDL Benzo(a)anthracene 1.0 ! BMDL 
Indole 2.9 1 BMDL Chrysene/Triphenylene 1.0 ! BMDL 
2-Methylnaphthalene 2.0 ! BMDL Benzolb & k)11uoranthene 1.0 ! BMDL 
1-Methylnaphthalene 1.2 ! BMDL 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
Bi phenyl 1.0 ! BMDL Benzo(e)pyrene 1.0 ! BMDL 
Acenaphthylene 1.0 ! BMDL Benzo(a)pyrene 1.0 ! BMDL 
Acenaphthene 1.3 1 BMDL Perylene 1.0 1 BMDL 
Dibenzoturan 2.0 ! BMDL 3-Methyl cholanthrene * ! BMDL 
Fluorene 1.4 ! BMDL Indeno(1,2,3-cd)Pyrene 1.7 1 BMDL 
Dibenzothiophene 1 1 * ! BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
Phenanthrene 1 1 1.0 ! BMDL Benzo(g,h,i)peryl ene 1.0 ! BMDL 

! 

Percent Recovery of 1-Fluoronaphtbalene =54 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined 

Comments; 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled ; 5/23/86 
Date Received 5/27/86 

US EPA REILLY TAR (FEED #3,GRAB,1;00PM) 
Lab No. ;7608-3 
Date Extracted :6/3/86 
Date Analyzed :6/18/86 

i 
1 MDLl Cone. MDLl I Cone.2 
! Compounds ng/1 ng/l Compounds ng/l ! ng/l 

. • — 

1 2,3-Benzofuran * BMDL Anthracene 8.0 

» 
1 
1 

1 24 
! 2,3-Dihydro-lH-Indene 11.2 BMDL Acridine 14.4 1 BMDL 
! IH-lndene 8.0 930 Phenanthridine 11.2 1 BMDL 
! Naphthalene 15.2 1 1 BMDL Carbazole 8.8 ! BMDL 

nzo (b)thiophene 8.0 1 200 Fluoranthene 8.0 ! 360 
. ainoline 8.0 1 BMDL Pyrene 8.0 I 290 
! Isoquinoline * 1 1 BMDL Benzo(a)anthracene 8.0 1 BMDL 
! Indole 23.2 1 BMDL Chrysene/Triphenylene 8.0 1 BMDL 
! 2-Methylnaphthalene 16.0 1 BMDL Benzo(b it k) f 1 uoranthene 1 1 8.0 ! BMDL 
i 1-Methylnaphthalene 9.6 1 41 7,12-Dimethyl benzo(a)anthracene * i BMDL 
! Biphenyl 8.0 1 300 Benzo(e)pyrene 8.0 I BMDL 
I Acenaphthylene 8.0 1 210 Benzo(a)pyrene 8.0 I BMDL 
! Acenaphthene 10.4 1 1 920 Perylene 8.0 I BMDL 
1 Dibenzofuran 16.0 i 1 510 3-Methyl cholanthrene * ! BMDL 
! Fluorene 11.2 ! 1 740 lndeno(l,2,3-cd)Pyrene 13.6 ! BMDL 
i Dibenzothiophene * 1 • 100 Dibenzo(a,h)anthracene 11.2 I BMDL 
' Phenanthrene 8.0 ; 1 140 Benzo(g,h,i)perylene 8.0 ! BMDL 

1 

Percent Recovery of 1-F1uoronaphthalene =48 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined 

C2 
REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification US EPA REILLY TAR (TRAVEL BLANK #4,GRAB,1:00PM) 
Lab No. :7608-4 . 

Date Sampled : 5/23/86 Date Extracted :6/3/86 
Date Received 5/27/86 Date Analyzed :6/18/86 

1 
1 MDLl Cone. MDLl Cone. 2 
' Compounds ng/1 ng/1 Compounds ng/1 ng/1 

! 2,3-Benzoturan * BMDL Anthracene 1.0 BMDL 
I 2,3-Dihydro-lH-IndenB 1.4 1 1.8 Acridine 1.8 BMDL 
1 IH-Indene 1.0 1 1.3 Phenanthri di ne 1.4 BMDL 
i Naphthalene 1.9 1 4.1 Carbazole 1.1 BMDL 

nzo (b)thiophene 1.0 1 BMDL F1uoranthene 1.0 1.3 
i ainoline 1.0 BMDL Pyrene 1.0 1.6 
! Isoquinoline * BMDL 1 Benzo(a)anthracene i 1 1.0 BMDL 
! Indole 2.9 BMDL Chrysene/Triphenylene 1.0 BMDL 
I 2-Methylnaphthalene 2.0 BMDL Benzolb St k)-f 1 uoranthene 1.0 i 1 BMDL 
! 1-MethyInaphthaIene 1.2 BMDL 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 
! Biphenyl 1.0 BMDL Benzo(e)pyrene 1.0 ! 1 BMDL 
! Acenaphthylene 1.0 BMDL Benzo(a)pyrene 1.0 1 BMDL 
i. Acenaphthene 1.3 BMDL Perylene 1.0 ! 1 BMDL 
! Dibenzoturan 2.0 BMDL 3-Methyl cholanthrene * 1 BMDL 
I Fluorene 1.4 BMDL Indenod ,2,3-cd)Pyrene 1.7 1 BMDL 
! Dibenzothiophene * 1 BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
! Phenanthrene 1.0 ! 1 BMDL Benzo(g,h,i)perylene 1.0 1 1 BMDL 

Percent Recovery of 1-FIuoronaphthalene =61 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined 

Comments: 
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SUBROGATE LIMITS 
AS PRESENTED FOR THE CITY OF ST. LOUIS PARK, MN 

naphthalene-d8 

fluorene-dlO 

chrysene-dl2 

July 1986 

-42-102 

60-128 

10-54 I 

October 1986 

14-305 

27-238 

13-512 

All values , 

8-108 

41-162 

MDL-118 

NOTE: these values are presented as the limits proposed in the 
July QAPP, the October QAPP (representing the limits prescribed 
in Method 1625 of the U.S. EPA Chemical Analysis Guidelines [40 
CFR, Part 136; Federal Register, 26 October 1984, page 43425]) , 
and the calculated values for the ERT surrogate recoveries from 
February through November 1986, respectively. 

The July 1986 and "All values" ranges are the 95% confidence 
limits. . 
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Naphthalene Surrogate Control Chart 

&OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0:134.79 
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6d05 
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05/30 05/30 OS/05 C6/05 08/13 08/20 09/10 11/15 11/15 

-ia52 

ree. o UWL A LWL X UCL V LCL 
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Fluorene Surrogates Control Chart 
19BS 

240 

220 -

20 -

194JS7 

162^7 

101^ 
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02/08 02/08 02/08 02/10 OS/30 06/05 06/05 08/07 08/13 08/21 10/14 11/07 

ree. o UWL A LWL X UCL V LCL 
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Chrysene Surrogate Control Chart 
200 ^ 

180 -

KBO -
) 

140 -

120 

100 -

M — 
8 
1 GO -

40 -

20 -

0 -
d 

-20 -

-40^ 

-00 -

: 152.42 

iiaas 

saiBT 

\AW>AAArtAAAAAA, ^ -IQ^t 

AWW\^l^WVWVWl^^l\^^^^ -44.S8 

roe. 

02/08 02/08 02/08 02/10 05/30 05/05 05/05 08/07 08/13 08/21 10/14 11/07 

o UWL A LWL X UCL v LCL 



109 

Fluorobiphenyl Surrogate Control Chart 
iw 

; gXXKKXXXKXXXKXXXKKXXXKXXXKXKXKX^gXXXXXXKXKXXX?!; 95.7g 

c 
V a 
& 

90 -

ao -

70 -

eo 

ao -

40 -

30 -

20 

V v vTypvw vv?vT7i' 42,3a 

T-T—r—i—y I' I—p—1—I I I T I I—r—1—i t {—i—r i •»—|-T—mr • I 'lp I' I—r T-T—r—1—f—r T—r 

09/13 10/10 10/12 10/l4 10/15 10/l5 10/l3 10/15 10/15 

rci;. mean a UWL A LWL X gcL V LCL 



2—Fluorophenol Surrogate Control Chart 
9Q 

&> -
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20 
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10 ""j 1—I 1 I I—I—I "I ' I—I—r 

09/17 10/12 
T 1 1 1 1 1 1—T 1 1 1 1 1 r 

10/14 

net;, mcQn UWL A LWL X UCL 7 LCL 
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Nitrobenzene Surrogate Control Chart 
1959 

:kXX KXXKXKXXXKXXX K H X X X M X X X K X K X X H X ?< KKXXX><XXXXK?k 105.47 

ICO -
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A »»»»0 0 < I 92.42 

40 -

67.52 

it A A A ik A A A A 45.22 

50 vyYyyy?7yY^yY?y?? 
09/15 10/10 10/12 10/14 10/15 10/l5 10/15 10/15 10/15 

n;c. mcgn UWL A uwL X UCL V LCL 
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ribromophenol Surrogate Control Chart 

< 120.^ 

99.29 

^.25 

6—A A A A -A—A A A A A—j i \ 9,22 
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Benzo(a)pyrene Surrogate Control Chart 
]AQ 

i;55.Z7 

^Mn,44 
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Phenol—d5 Surrogate Control Chart 
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